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In the great shipbuilding program that’s devoted to 
the transport of American troops and American goods 
to every corner of the globe, steam generating equip- 
ment built by Combustion Engineering is taking a 
conspicuous part. For a substantial percentage of 
all the boilers for the ships in the U. S. Maritime 
Commission’s vast program are being supplied by 
Combustion Engineering. 

On the home front where thousands of industrial 
plants are making the supplies that will fill these ves- 
sels, an enormous volume of production relies on 
power supplied by C-E Boilers, which range in capac- 
ity from small stoker-fired units of less than 50 horse- 
power to the largest boilers ever built. 


PROPEL THE SHIPS! 


Thus Combustion Engineering has a dual role in 
the war — to furnish dependable steam generating and 
fuel-burning equipment for the plants that produce 
the goods and the ships that carry them across the 
seven seas. To meet this double responsibility success- 
fully, Combustion Engineering has the wide experi- 
ence gained from building all types of boilers and 
fuel-burning equipment plus the most modern kind 
of manufacturing facilities. A-722-A 
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¢€O P EB S Flowmatic, the steam-flow regulator, is 
designed to protect a boiler, not to meet a price. In first 
cost Flowmatic may cost you more dollars than any other 
regulator on the market. However, shrewd engineers 
and operators add up the savings and performance 
offered by Flowmatic and soon write off its price in a 
few months of service. 

Over 800 boilers, Flowmatic protected, tell their story on 
performance — 168 hours every week— even more con- 
clusively than does the new edition of Book 429 which 
is yours for the asking. 
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Listing of Used Equipment 


The War Production Board is again urging that all 
idle electric generating equipment and motors, now in the 
hands of industry, be made available for use by listing 
with the Used Motor Unit of its Electrical Equipment 
Branch. This branch has long been rendering useful 
service in making used equipment available to many ap- 
plicants for priority ratings. 

Response to the earlier appeal resulted in about thirty 
thousand used generators and motors of all types, char- 
acteristics, sizes and conditions being so listed by dealers 
and industrial plants. Although this number may seem 
great, the demand continues large in view of the restric- 
tions and high preference rating required for the pur- 
chase of new equipment of this kind. Moreover, the 
available units are widely scattered and it is not always 
easy to satisfy the particular requirements of a purchaser 
within a given locality. 

There are probably as many more such units, es- 
pecially motors, in plants throughout the country that 
have not yet been so listed. Cooperation with the 
WPB in doing so will go a long way toward assistance in 
meeting the materials shortage. 


Fuel Oil Restrictions Extended 
to Power Generation 


Contrary to some wishful thinking, the approach of 
warm weather brings no relaxation in regulations affect- 
ing the burning of fuel oil in the seventeen eastern 
states. Instead, further strictures were imposed early 
this month through an OPA order affecting oil used for 
power production by both utilities and industrials. 

With certain exceptions, whose applicability must be 
demonstrated, present users of fuel oil are required 
to convert to coal or to purchase power from hydro or 
coal-burning stations. The exceptions cover cases where 
such interconnection is not technically feasible, where 
it would cause unreasonable interference with plant 
operation, or where power generation is a by-product of 
plant operations. 

Despite the vast number of conversions that have been 
made during the last eight or nine months, a major por- 
tion of which concerned heating installations, there re- 
main many industrial power installations that have con- 
tinued to burn oil on the assumption that their war pro- 
duction loads justified their doing so. Apparently the 
survey undertaken some months ago by representatives 
of the Petroleum Administrator is now catching up with 
such cases. 

All oil-burning installations are not equally susceptible 
to conversion to coal. Some of the later units can be 
very readily changed over to pulverized coal without 
materially affecting output, whereas others would re- 
quire additional water-cooled surface if capacity is 
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to be maintained. However, to date the greater num- 
ber of conversions have been to stoker firing, as this, 
in general, has involved fewer structural changes and 
the materials required have been less critical. 

Conversions in some cases necessitate compromises 
over what might have been expected had the installa- 
tions been laid out from scratch. Nevertheless, make- 
shifts are seldom justified. With the. prospects that 
these plants will find it necessary to burn coal for a long 
period and that many may find it advantageous to burn 
it permanently, quality in both equipment and engi- 
neering is warranted. In fact, recent public utterances 
of representatives of the government indicate that it 
will be a long, long time before fuel oil returns to its 
pre-war status. 

Rationing cut the use of fuel oil to sixty per cent of 
normal in the seventeen eastern states during the six 
months ending March 31. However, military demands 
continue to increase and tanker sinkings are still a prob- 
lem. Therefore, the government is apparently deter- 
mined to attempt to build up depleted stocks before 
next year’s heating season starts. 


Engineering Education 


In his recent talk before the Midwest Power Confer- 
ence, P. W. Swain championed practical education as 
best fitting the individual to meet present and post-war 
needs, in place of the so-called liberal or cultural educa- 

.tion as taught in many schools and universities. His 
remarks were addressed primarily to engineers and are 
briefly abstracted in the report of the Conference else- 
where in this issue. 

If one were to look back over the last thirty or forty 
years, he would find first a marked specialization in engi- 
neering subjects, carried even to the point of narrowness. 
This was followed by an era of broadened curricula which, 
in many cases, involved a combined arts and engineering 
course of six years. With the advent of war, specializa- 
tion is again to the front. The extent to which this may 
prevail in the post-war period will depend upon many 
factors, difficult to analyze at this time. One of these is 
the extent to which the Federal Government may enter 
into the field of higher education, as was recently recom- 
mended by the Resources and Planning Board. 

Mr. Swain’s plea, as we understand it, is to stress 
fundamentals; discard that which is irrelevant or of a 
strictly academic nature; incorporate as much practical 
training as possible in the scholastic course; and include 
only such cultural subjects as remaining time permits. 
The objective would be to prepare the student for voca- 
tional usefulness and sound citizenship, with an oppor- 
tunity to broaden his cultural attainments through adult 
education. 

The subject is one of far-reaching importance and Mr. 
Swain is to be congratulated for having taken a stand 
that should serve as the basis for constructive discussion. 


31 





























































MIDWEST POWER CONFERENCE 


Conference, held at the Palmer House, Chicago, 

April 8-9, under the sponsorship of the Illinois 
Institute of Technology, with the cooperation of local 
sections of the engineering societies and nine midwestern 
universities, greatly exceeded that of any previous 
year, and the program of helpful papers measured up 
to the needs of the times. 

At the opening session presided over by Prof. H. O. 
Croft, H. B. Gear, Vice-President of the Common- 
wealth Edison Company, welcomed those in attendance 
and the response was made by Prof. M. P. Cleghorn 
of Iowa State College. This was followed by a paper on 
“Electric Power Supply,” by C. W. Kellogg, President 
of the Edison Electric Institute, who reviewed the elec- 
tric utilities contribution to the war effort. 

Reverting to his address of two years ago at which 
time he predicted the power capacity of the country 
would prove ample for the defense effort, Mr. Kellogg 
pointed out that events had proved this correct, de- 
spite the fact that the actual subsequent installation of 
new electric generating capacity in 1941 and 1942 had 
fallen some two million kilowatts below his previous 
estimates and war power requirements had vastly in- 
creased. During this period the number engaged in 
war manufacture has increased fivefold and the cur- 
rent government expenditures more than tenfold. 

That the need for increased power capacity has not 
been commensurate with the increased war demand is 
due to several factors including the substitution of war 
for peace activities, the extensive pooling of power sup- 
ply, increased load factor and decreased civilian re- 
quirements. 


AX conten, at this year’s Midwest Power 


Up to last year the highest annual load factor that 


had ever been recorded in the public electricity sup- 
ply was 54.5 per cent, but in 1942 this jumped to 58.4 
per cent which, in terms of equivalent generating capac- 
ity and energy output, is formidable. 

From the viewpoint of generating capacity, the actual 
output of 1942, if produced at the highest previously 
known annual load factor, would have required 2,660,- 
000 kw more generating capacity than was in fact 
needed on peak in that year—an amount nearly half 
again greater than the entire net growth during 1942 
of the combined non-coincident peak loads on all the 
electric systems contributing to the public supply. 

Looked at from the energy viewpoint, the increase in 
electric energy output, arising solely from higher load 
factor, and obtained therefore without a single kilowatt 
of increased demand on generating stations, was 12.7 
billion kilowatt-hours; additional energy which would 
produce nearly two-thirds of our aluminum supply; 
or an amount of additional energy equal to nearly 
two-thirds of the entire output of public supply of the 
Nation in the first year of World War I. 


Practical Education Advocated 


The final talk at the opening session was by P. W. 
Swain, Editor of Power, whose topic was ‘Practical 
Education in War Time.” With due regard to the 
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desirability of achieving maximum cultivation of mind 
and spirit, he urged that the former concept of a liberal 
or cultural education give place to the more practical 
aspects so that the student would be trained to meet 
situations that cannot be foreseen in a rapidly evolving 
civilization. To this end he suggested elementary 
physics, chemistry, mathematics (mainly arithmetic), 
practical English, practical economics, typewriting and 
elementary drawing as definitely of vocational value, 
with shopwork, biology, advanced sciences and ad- 
vanced mathematics of value to specific groups. Other 
subjects, such as geography, history, civics and general 
economics, may be regarded as cultural and essential 
to preparation for sound citizenship, 

Viewing the object of education as the preparation 
of the student to live a happy useful life, Mr. Swain be- 
lieved this could best be achieved by making educa- 
tion primarily vocational, secondarily a training for 
citizenship and thirdly, cultural to the extent of avail- 
able time and facilities, and that all three of these may 
be regarded as cultural. 


Boiler Maintenance 


“Tnsistence that production be sustained at all costs is 
risky business when a plant has reached the point where 
patches are being patched,” said A. C. Foster of Foster 
Wheeler Corporation, in discussing boiler maintenance 
under wartime conditions. His advice was to strive to 
eliminate service work through planning and preven- 
tive measures. 

While little maintenance is usually necessary in com- 
pletely water-cooled furnaces, those that contain ap- 
preciable amounts of exposed refractory may require 
considerable maintenance, particularly if there is direct 
impingement of flame. But repairs in such cases can- 
not be hurried as adequate time must be allowed for 
refractory materials to set. 

A carefully made temperature and gas analysis 
traverse will show up leaky baffles, setting leaks, poor 
burner operation and fouled surfaces. It will be found 
worth while to check the draft loss, not only across the 
boiler but also across the individual passes, for it is 
quite possible that high furnace maintenance, caused 
by lack of fan capacity, may be cut down materially 
by reducing the draft loss. 

Of all the boiler repairs likely to be neglected, those 
to baffles probably head the list. Leaky baffles in- 
crease fuel consumption and reduce maximum output, 
and if high gas velocities occur at the leaks, the fly ash 
passing through may tend to cut the tubes. 

The drop in CO, between the boiler entrance and exit 
should be measured to ascertain the amount of air 
infiltration. A reduction in setting leakage will re- 
duce furnace maintenance by permitting operation 
with lower COs, leaving the furnace for a given CO: 
leaving the boiler. 

At all inspections, the steam drum internals should 
be checked carefully, also the continuous blowoff piping 
to make sure that it is located below the normal water 
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line and the chemical feed lines to make sure that they 
are free, since they plug easily. 

With reference to superheaters, it is important to 
determine the pressure drop and compare it with the 
guarantee. This will indicate whether there is internal 
fouling, due to operation with too high boiler-water 
concentrations, too high a water level in the drum, foam- 
ing or priming, or leakage past the steam washer and 
drier. Such deposits are usually water-soluble and 
may be removed by flushing with warm water. When 
the deposits are not soluble in water, good results may 
be obtained by boiling out the superheater with a 5 
per cent solution of lactic acid. The elements are 
filled with the solution and the unit fired at a moderate 
rate to maintain a temperature in the superheater of 
about 200 F for ten or twelve hours. 

More superheaters are damaged while the unit is 
being placed in operation, when little or no steam is 
flowing, than at any other time. It is just as important 
to protect the superheater by having steam flow through 
it when it is exposed to radiant heat or hot gases as it is 
to have water in the boiler when it is fired. It is im- 
portant that the heat be uniformly distributed over the 
superheater surface during the warming up period, par- 
ticularly with superheaters of the non-drainable type. 

Economizer maintenance usually consists of cleaning 
the internal and external surfaces and reducing air 
leakage to a minimum. However, with economizers 
having low inlet-water temperature, below 210 F, 
oxygen corrosion may be the cause of considerable 
maintenance. 


Removal of External Economizer Deposits 


External corrosion and fouling are generally caused 
by operating with too low tube metal temperature, 
the controlling factors being the incoming feedwater 
temperature, the excess air and ihe sulphur in the fuel. 
In general, external deposits may be removed by soak- 
ing with water at 150 to 180 F for ten to twelve hours, 
and when the construction does not incorporate a 
hopper directly below the economizer, or where the 
spray water will run down the gas ducts, a temporary 
drainable trough may be built. 

Air heater maintenance usually consists of cleaning 
and reducing air leakage; little maintenance is re- 
quired normally for forced-draft fans, other than bear- 
ings; whereas induced-draft fan maintenance will 
depend upon the fly ash that must be handled with the 
gases. Such maintenance is likely to be high if the fly 
ash is not collected ahead of the fan. Also, the higher 
the speed, the greater the wear. 

Poor burner performance, excessive slagging, high 
combustible loss and high furnace maintenance, all of 
which may reduce maximum output, may be due to 
coarse grinding; hence, the importance of pulverizer 
maintenance. 

Burners are another part of the installation that are 
apt to be neglected. The throats and nozzles should be 
kept in good repair. Poor flame travel and lack of ade- 
quate mixing of the coal and air may result from over- 
extending the life of the coal nozzles. Where ignition 
has been maintained too close to the burner, the nozzle 
may grow to such an extent that the velocity of the 
leaving mixture is too low and it then becomes impos- 
sible to control the flame shape and travel. 
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Effect of Coal Sizing 


“The Effect of Coal Sizing on Efficiency and Opera- 
tion of Mechanical Stokers’”’ was the subject of a paper 
by Otto de Lorenzi, Asst. Gen. Sales Engr. of Com- 
bustion Engineering Company. 

Because of lack of uniformity in designation of coal 
sizing in different localities, it has been necessary for 
manufacturers of coal-burning equipment to set up 
specifications that have general application to all areas. 
Those most frequently used for bituminous coals are: 


(a) */,-in. nut and slack (#/,in. X 0 in.). 
(b) 1%/,-in. nut and slack (1'/2 in. X 0 in.). 
(c) 2-in. nut and slack (2 in. X 0 in.). 


The foregoing does not insure that the coal, regardless 
of origin, will be uniform in size, but simply indicates the 
screens through which it is prepared. The actual per- 
centage of nut and slack, or size distribution, will de- 
pend on the friability or relative hardness. Stoker mecha- 
nism must be changed for size variations if consistently 
good operating results are to be maintained. 

Coals that have strongly caking or coking characteris- 
tics perform better when the percentage of lump is rela- 
tively high. The slack frequently will coalesce or swell, 
which action may blanket the fuel bed, whereas the lump 
tends to keep the fuel bed ventilated. Agitation, by 
movement of the grate surface, will also assist in break- 
ing up the masses of caked or coked coal. 

On a multiple-retort stoker, the coarser coal finds its 
way to the tuyéres near the front and the fines travel 
the length of the retort. As there is no lateral motion to 
feed the coal directly onto the tuyéres there is a high 
ridge of ignited and smoldering coal over each retort and 
high combustion rates and thin fuel beds exist over the 
tuyéres. To shake down and level out these alternately 
thick and thin ribbons is the function of the reciprocating 
overfeed section. By control of this action and the ad- 
mission of correct air quantities, the fuel bed may be 
burned out uniformly across the width of the stoker. 
Best results are obtained when there is a uniform grada- 
tion from lump to slack, as excessive fines make it neces- 
sary that the greater part of the burning be carried out 
on the overfeed section which means localized high com- 
bustion rates and resulting increased carbon loss. 

With spreader stokers, the fines are burned in suspen- 
sion and the larger particles on the grate. While this 
type of stoker will handle coal up to 1'/: in. X 0 in., the 
recommended sizing is */, in. X 0 in. However, “bug 
dust’’ and similar sizes can be handled satisfactorily. All 
coals from semi-anthracite to lignite can be handled with 
facility and anthracite has also been burned, but its 
size range is usually confined to a narrow band that 
makes uniform distribution uncertain and difficult to 
maintain. Caking and coking qualities have little ef- 
fect on performance, but consideration must always be 
given to the use of a dust collector with this type of 
stoker. 

Coal sizing plays an important part in the performance 
of traveling grate stokers, probably more so than with 
other types because the fuel bed should be thin and pos- 
sess relatively uniform resistance to air flow if operating 
difficulties are to be avoided. 

Free-burning bituminous coals are most suitable for 
traveling grate operation, although by specifying a small 
range in volatile matter and employing double-screened 
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coal, it has been possible to burn successfully eastern 
bituminous coals having strong coking characteristics. 

In some cases, size specifications must be forgotten in 
the interest of producing low cost steam, as, for instance, 
when washery ‘“‘slurry” containing up to 18 per cent mois- 
ture, 30 per cent ash and 10 per cent sulphur is burned on 
traveling grate stokers. In some such cases the water 
actually runs out of the wind boxes, yet it is possible to 
develop a capacity of 1500 boiler horsepower with a 
grate area of 160 sq ft. 

Anthracite is the fuel on which there is perhaps the 
greatest amount of data covering the effect of sizing and 
the Coxe stoker is synonymous with the efficient burn- 
ing of small sizes of anthracite such as No. 3 buckwheat, 
barley, No. 4 buckwheat, river coal, culm, silt, etc. 

Mr. de Lorenzi included the results of tests with various 
sizing on different types of stokers and concluded his talk 
with colored moving pictures showing stoker operation 
and fuel bed conditions. 


Bottlenecks in Piping Materials 


G. W. Hauck, of the Crane Company, pointed out 
how it is possible to break bottlenecks in the supply of 
piping materials by using cast-iron flanges, malleable 
fittings, screwed fittings, etc., wherever possible in 
place of steel. 

With the advent of higher pressures and tempera- 
tures there had been an increase in the use of steel for 
piping materials. Concurrently, there developed a 
preference for steel instead of cast iron to take advan- 
tage of its greater strength even in those services where 
basic requirements of elevated operating conditions 
did not necessitate the use of steel. Hence, steel flanges 
on most lines comprising piping systems became ac- 
Also, when welding came into wide 


cepted practice. 
use for pipe joints it gave impetus to the swing from iron 
to steel. 

With steel now in unprecedented demand for war 
materials there isn’t enough to go around and flanges 


do not escape the critical shortages. This has brought 
about a bottleneck in their supply and made it neces- 
sary to revert to cast iron except for such service condi- 
tions as make steel mandatory. Cast-iron screwed 
flanges and cast-iron lap joints (Van Stone) flanges may 
be used for service where the saturated steam pressure 
does not exceed 250 psi and the temperatures do not 
exceed 450 F. They are available in a wide range of 
sizes, in 125-lb and 250-lb pressure classes. Care must 
be exercised, however, in bolting up any lap joints 
having cast-iron flanges in order to prevent breakage 
through applying too heavy bolt loads. Moreover, 
they should not be used on the ends of an expansion 
pipe bend and are not recommended for lines handling 
hazardous fluids, or where fire hazard legislates against 
their use. 

There is also a shortage of steel unions which can be 
relieved by employing malleable iron unions where 
operating conditions permit. 

The same applies to the use of cast-iron and malle- 
able iron screwed fittings of small size. 

Costly delays often result through a purchaser in- 
sisting on special valve-stem packings and special 
operating devices for valves, and under present condi- 
tions these should give way to manually operated 
valves wherever practicable. 


34 


Automatic Control to Increase Plant Capacity 


This subject was discussed in a paper by H. H. Gorrie 
of the Bailey Meter Company, who pointed out that 
present conditions require the power engineer to meet 
unprecedented power demands with existing equip- 
ment, often a limitation on fuel or transportation facili- 
ties and a deficiency of trained personnel. Translated 
into operating requirements, this means that careful 
consideration must be given to ways and means of ob- 
taining: 


1. Maximum fuel economy. 

2. Simplified operation and more efficient use of 
personnel. 

3. Increased life of boiler, furnace and auxiliaries. 

4. Improved prime mover efficiency. 

5. Maximum boiler output. 

6. Protection against accidents and costly shut- 
downs. 


To this end guesswork can be eliminated only through 
the use of instruments to tell the many important 
things taking place within the pressure and combus- 
tion systems; and the information thus obtained must 
form the basis for establishing an operating plan. The 
use of automatic control equipment will insure that the 
plan of operation is diligently followed under all load 
conditions. 

It is not easy for an operator to acquire the knowl- 
edge of boiler operation necessary for critical observa- 
tion of overall boiler performance which will enable 
him to analyze trouble symptoms and make Corrections 
before emergency shutdowns occur, but a boiler equipped 
with a full complement of instruments and controls 
will speed this process. Moreover, the life of a boiler 
and furnace is closely related to the proper control of 
fuel and air to prevent excessive furnace temperatures, 
extreme variations in draft, slagging of tubes, exces- 
sive superheat and excessive variations in drum water 
level. 


Turbine- Blade Deposits 


Prof. F. G. Straub reviewed some of the results of 
earlier investigations of turbine-blade deposits and ex- 
plained the several theories that have been advanced to 
account for this phenomena. These are the ‘“‘carry- 
over,” ‘evaporation,’ “solubility,” ‘‘caustic’’ and 
“molten-salt” theories. The limitations and applica- 
bility of each were discussed and the following con- 
clusions were offered: 


1. Insoluble silica deposits form in the temperature 
range between 400 and 550 F. 

2. The amount of silica deposits is not directly re- 
lated to the soluble silica content of the boiler water. 

3. It is possible that a proper balance of the chemi- 
cals in the boiler water might reduce the silica deposits 
in the turbine. 


Conversion from Oil to Coal 


Samuel I. Rottmayer, mechanical engineer of Chi- 
cago, after listing the difficulties often encountered in 
converting small heating plants from oil to coal, dis- 
cussed the situation with reference to medium and large 
size steam generating equipment. In such cases the 
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finding of space to meet coal burning requirements had 
presented more of a problem than in smaller plants, for 
in the original layout of many of the larger plants, floor 
area had represented intrinsic investment value, es- 
pecially in metropolitan areas. Not only is it fre- 
quently difficult to find sufficient space for coal storage 
and handling, and for ash removal and disposal, but 
adequate combustion space for coal firing has often 
necessitated excavations below the boiler room floor, 
also, refractory furnaces in many cases required water 
cooling. Such alterations frequently entail large ex- 
pense. 

The author included a number of case histories to 
illustrate these points. 


Engineering Economics of Product Design 


Ronald B. Smith, of the Elliott Company, presented a 
paper dealing with the economic aspects of product 
design. 

Management usually insists upon an overall eco- 
nomic appraisal of the worth of a new project but such 
an appraisal seldom brings to light the contribution of 
an individual machine to the economic worth of the proj- 
ect as a whole. Consequently, the apparatus designer 
may fail to grasp the economic aspects of its operation 
and concentrate his efforts on a reduction in the first 
cost. On the other hand, the purchaser and his tech- 
nicians are resigned to the acceptance of operating per- 
formance on well-developed equipment at competitive 
levels. They are seldom sufficiently specialized to 
recognize the possibilities of further improvements 
and to appraise the cost of bringing them forth. 

Both first cost and operating cost enter an economic 
study. For power equipment, where operating costs 
far outweigh first cost, research directed at the operat- 
ing aspects can frequently yield a realistic gain. As 
an example, power generation by means of a steam tur- 
bine was taken and it was shown that, under given cir- 
cumstances, a 15 per cent improvement in prime mover 
efficiency could justify a 100 per cent increase in the 
first cost of the machine, or that a 15 per cent failure to 
meet performance would justify rejection of the equip- 
ment even as a gift. 

Efficiencies of single-stage centrifugal blowers were 
also discussed and, while the incentive for the risk of 
capital to develop more efficient centrifugal blowers is 
considerably less than for turbines, there are indica- 
tions that the results may be more easily attained. 

Comparison between the efficiency of modern centrifu- 
gal pumps and blowers was also given. It was shown 
that the only commonly recognized loss which is not a 
unique function of the specific speed for two geometri- 
cally similar rotors, one for air and one for water, is that 
represented by the mechanical efficiency. Although a 
full explanation is not yet possible, experimental evi- 
dence indicates that the discrepancy in performance 
between hydraulic and air practice is, in part, due to 
contact losses within the impeller. 


Power, Heating and Lighting Services at Army 
Cantonments 


At a special session on Friday evening, designated as 
“Army Engineering Hour,’ the heating, power and 
lighting for Army camps were discussed. The first 
paper, by Lt. Col. L. C. McCabe, dealt with ‘The 
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Fuel and Heating Program” and the other paper, by 
J. A. Heffernan, Chief of the Electrical Facilities Unit, 
Office of Chief of Engineers, was devoted to ‘Power 
and Lighting Problems at Army Cantonments.” 

Buildings of a permanent nature, which are usually 
of stone and brick, are generally steam heated from a 
central plant with coal, gas or oil as fuel; whereas the 
mobilization type of wooden building such as mess halls, 
hospitals, barracks, etc., are heated by a forced warm- 
air furnace, the heat being distributed over both floors 
by ducts. 

Boilers of 150 hp and over in central heating plants 
are fired by mechanical stokers of the various types, 
and in a few of the larger plants pulverized coal has 
been employed. More than 70 per cent of the oil- 
burning units have now been converted to coal. Draft 
gages are provided for all boilers of 100 hp and over and 
units of 300 hp and over are equipped with either a 
steam-flow meter, or a steam flow-air flow meter, CO, 
recorder, flue-gas temperature recorder, etc. Auto- 
matic draft controls are authorized for all boilers of 150 
hp and larger. 

Cooperating with the Combustion Service of the 
Army Engineers are a number of advisory civilian 
bodies such as Bituminous Coal Research Inc. and An- 
thracite Industries Inc. whose engineers instruct army 
personnel in combustion problems. The Bureau of 
Mines has also acted in an advisory capacity, particu- 
larly with reference to feedwater treatment. 

The Army will use between 8 and 9 million tons of 
coal in the next fiscal year for steam heating, space 
heating, water heating and cooking. 

The Army budget for the coming year provides for a 
consumption of over 2,750,000,000 kwhr of which the 
greater part will be purchased from utilities over lines 
operating at voltages ranging from 2300 to 132,000 
volts. Some 18,000 miles of line must be maintained 
and the total maximum demand will approximate 
550,000 kw, which is equivalent to that of Boston and 
Washington metropolitan areas combined. 

Interior lighting represents over 50 per cent of the 
connected load at the average army cantonment, con- 
nected power over 25 per cent, electric cooking about 
15 per cent and outdoor protective lighting 2 per cent. 
Inside lighting intensities of about one watt per sq ft 
are provided as compared with 0.2 watt in 1918. 


Plant Protection 


Discussing ‘‘War Time Protection of the Power 
Plant,” by Lt. Col. A. G. Coulson explained that the 
primary responsibility rests with the owners and opera- 
tors. Employees must be trained to act promptly and 
properly in the event of fire, explosion or other emer- 
gency and vital areas must be restricted to those per- 
sons having duties requiring their presence there. 

An effective system of plant protection must cover the 
power-generating station, substation and switching 
centers, overhead and underground transmission lines, 
and warehouses and storage yards. One of the most 
vulnerable parts of the generating station is the operat- 
ing gallery which must be restricted and locked at all 
times. Other vital parts are the lubricating and fuel 
oil supply which might easily be destroyed by fire or 
contaminated by abrasive material, and the condensing 
water intake into which a floating bomb might be in- 
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troduced. The coal conveyor system should also be 
closely guarded. 

Fire is one of the most effective weapons used by the 
saboteur as equipment can be disabled for a long time, 
if not destroyed, and evidence is likely to be covered up. 
A bomb will damage material or equipment in the im- 
mediate vicinity but a fire may be widespread. 

Oil storage rooms should be kept locked and fire pro- 
tection facilities installed. Manhole covers on water 
conduits leading to the pumps should be securely 
fastened; also, crib houses should be kept locked and be 
a point of patrol for the guards. The coal conveyor 
system should be protected from destruction by main- 
taining the housing as free as possible from dust, and 
there should be an adequate water supply and adequate 
hose in the upper bunker area of the generating station. 
Also arrangements should be made for isolating portions 
of the coal pile which may be on fire. Dykes should be 
placed around oil tanks to permit prompt draining in 
case of fire. 

The use of dogs to supplement guards and flood light- 
ing around power plants and switching centers is par- 
ticularly advantageous because their keen senses will 
detect an intruder much more readily than a guard 
working alone. A well-trained dog can be worked with 
two men, that is, sixteen hours a day. They are es- 
pecially valuable in isolated sections where hydroelec- 
tric plants are usually located. While power lines are 
easiest to strike at and hardest to protect, they are 
also the easiest part of the system to repair and place 
back in service, if a trained repair crew is kept in readi- 
ness and spare tower parts are kept on hand. 

At the same time it is most important to prevent 
accidents that may damage essential equipment or 
injure trained personnel. Major R. W. Applegate, 
Chief of the Industrial Safety Branch, Sixth Service 
Command, discussed this problem with particular 
reference to utilities and described the safety inspection 
and consultation service that has been set up by the 
Army for this purpose. 


Other Papers 


“Guideposts on the High-Pressure Road’’ was the 
title of a paper by D. B. Jones of Hall Laboratories 
which dealt broadly with water problems causing 
outages and increased maintenance with high-pressure 


boilers. The formation of various scales and deposits 
was reviewed and the function of phosphate treatment 
under various conditions was discussed, as were also 
oxygen corrosion and metal cracking. 

Among the group of electrical papers was one on “War 
Time Industrial Applications of Electrical Equip- 
ment,” by D. L. Beeman of the General Electric Com- 
pany which dealt with the design of power distribution 
systems, demand factors in industrial plants, service 
requirements, selection of voltages, circuit arrange- 
ments, substations, etc. Another was on “Resonant 
Grounding for Long-Distance Power Transmission 
Systems” by W. A. Lewis, Director of the School of 
Electrical Engineering, Cornell University; and a 
third, by T. J. Higgins, of the Illinois Institute of Tech- 
nology, dealt with ‘‘Design of Direct-Current and Low- 
Frequency Bus Systems.” 

In the field of diesel power there was a paper on “‘Ef- 
fect of Fuel Composition on Disposition in Diesel En- 
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gines” by L. E. Hebl and L. W. Griffith, both of the 
Shell Oil Company. This included test data showing the 
wide difference in piston deposits with different oils, 
all possessing conventional physical properties; also, 
other tests showing the effect of lubricating oil addi- 
tions on deposits from the fuel. 

A paper by J. R. Fellows of the University of Illinois 
discussed the ‘‘Possibilities and Limitations of Small 
Hand-Fired Furnaces’ which covered banking meth- 
ods and the control of smoke when burning bituminous 
coal, also the features of a proposed new design of fur- 
nace. 

At the Friday luncheon meeting F. W. Hollister, 
Chief Electrical Engineer of Sargent & Lundy, discussed 
conservation in the design of power stations. He 
pointed out that whereas in the past it had been the 
usual practice to balance economics against conserva- 
tive engineering, at present conservation is being given 
greater weight than economics, because of the materials 
situation. Moreover, indications are that there will 
be few 100 per cent reversions to previous practices. 


Logistics 


At the banquet on Thursday evening, the principal 
address was by Col. James L. Walsh whose topic was 
“Logistics—The Science of Survival.’”” The speaker 
emphasized that the old definition of logistics, as that 
brand of military science concerned with the details 
of supply and transport of an army in the field, is now 
obsolete inasmuch as war is now a struggle for survival 
between the entire populations of large groups of nations. 
Moreover, total war has erased all distinction not only 
between combatants and non-combatants but also be- 
tween things néeded to supply armies and those needed 
to maintain the civilian populations. Therefore, under 
existing conditions, if we accept strategy as the plan 
and tactics as the method, logistics is the means of 
getting the right amount of things to the right places 
at the right time, not merely to supply and transport an 
army in the field, but also to insure the continued ex- 
istance of the populations. 

By next June we must be converting man-hours of 
labor and raw materials into munitions of war at a rate 
equivalent to building one Panama Canal per day 
throughout the following year. 

Although the United Nations have a superiority in 
population over the Axis Powers of 2.9 to 1, in land area 
of 14 to 1 and in potential fighting man-power of 5.5 to 1 
(including China and the Netherland Indies), yet dur- 
ing the five months following Pearl Harbor, the Japa- 
nese alone overran 1,328,000 sq mi in Asia and the South- 
west Pacific and brought to their domination some 119 
million human beings—all because of the time factor 
involved. 

An ocean supply line of 12,000 miles is eight times as 
long as one of 1500 miles, hence to supply identical 
fighting forces requires eight times as many ships. 

Time is the critical and controlling factor in logistics, 
not statistics which are stationary. 

This emphasizes, for example, the importance of de- 
hydrated foods in supplying our overseas forces. By 
this means it is now possible for one ship to do the work 
which required six ships a year ago. Not only are the 
number of cargo ships reduced but also the number of 
their escorts. 
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Drying Mineral-Wool 


Insulating Cement on Turbines 


Because of unavailability of the usual 
flexible glass pads, except for covering the 
flanges, mineral wool cement was substi- 
tuted as cylinder insulation. This was ap- 
plied in layers, the drying of each layer 
being expedited by infrared radiation be- 
fore application of the next. The labora- 
tory tests and field experience suggest 
the employment of infrared drying for 
other insulation applications. 


once more borne out by a recent experience in The 

Detroit Edison Company when the installation of a 
75,000-kw, 900-F turbine generator presented the prob- 
lem of applying and drying heat-insulating cement on 
the turbine cylinder. The solution that was ultimately 
arrived at can best be covered by discussing the nature 
of the problem, the features of the laboratory investiga- 
tion and the details of the procedure that was followed 
in the field. 


| HAT “necessity is the mother of invention’ was 


Preliminary Considerations 


When it was learned that flexible glass pads would 
not be available for insulating the turbine cylinder be- 
cause of restrictions placed upon the extensive use of 
glass cloth for non-military purposes, several alternate 
types of insulation were considered. Of these, mineral- 
wool insulating cement was being used more and more 
frequently for such service. Use of this material on 
portions of the turbine that would not be disturbed dur- 
ing maintenance work, in conjunction with removable 
glass pads, which were available only in limited quan- 
tities, on the horizontal flange, appeared to be most satis- 
factory from all practical standpoints. However, as 
judged by previous experience with this material, it 
immediately became apparent that a problem would be 
encountered. in satisfactorily drying the layers of in- 
sulating cement. 

Discussion of the drying problem at that time with 
insulation and turbine manufacturers and with opera- 
tors and construction engineers in other power plants 
revealed that virtually no applications of this kind had 
been completed on large turbines, such as the one in 
question; that in most cases these had been made on 
turbines of less than 25,000-kw capacity, and that a 
number of different techniques had been followed. A 
review of this information revealed the following: 
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a. Some installations were made on cold surfaces 
and were air-dried at room temperature; some were 
made on surfaces at about 200 F; and one was applied 
and then dried during the turbine starting cycle. 

b. The elapsed time for applying and drying the 
cement varied from eight days to about one month. 

c. The turning gear was used in some cases where 
steam was admitted; it was not used in another case 
where steam was admitted, and was not used in the case 
where the insulation was dried during the starting cycle. 

d. When steam was used, the condensate was usually 
drained through the turbine drains and a partial vacuum 
and circulating water in the condenser were generally 
considered to be essential. 

e. Only slight cracking of the cement was encountered 
in any case. 

f. Asbestos cement surfacing was used in a few 
cases; no surfacing was used in several other cases and a 
planished steel casing was furnished in all cases. 

These findings pointed to one general conclusion, 
namely, that it is a tedious and lengthy process to dry 
heat-insulating cement unless the equipment upon which 
it is applied is in operation at a substantial temperature. 

Experience gained by us in the past from other types 
of installation, where cement was applied while the 
equipment was in operation, was of little value in selecting 
the drying procedure that should be followed when 
cement is to be applied on cold surfaces many weeks 
before the equipment is to go into service. It is generally 
acknowledged that in the latter case, the length of time 
(two to four weeks) required for drying a 1'/, to 2-in. 
layer by natural evaporation makes it advisable to use 
some means for accelerating the drying. The only pro- 
cedure that had been proposed, and which appeared to 
be practical, was to admit low-pressure saturated steam 
through a temporary line to the turbine to heat the 
cylinder. However, it was realized that when insulating 
cement is applied on a hot surface, the first layer dries 
fairly rapidly but thereby becomes an effective heat 
barrier so that the outer layers must then depend virtu- 
ally upon natural evaporation and so will dry very slowly. 
It is not until the equipment has been in operation for 
several days at full temperature that cement becomes 
dry throughout. 

Before a decision was reached regarding the proposed 
procedure, and in view of the uncertainties involved, a 
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laboratory investigation was initiated for the purpose 
of finding a suitable means for accelerating the drying 
of mineral-wool heat-insulating cement. 


Laboratory Investigations 


Laboratory tests were conducted in which samples 
of cement were dried by using: (a) heat applied inter- 
nally to a test casing with the surface of the cement ex- 
posed to air at room temperature, which simulated the 
heating of a turbine cylinder by means of steam; (0) 
heat similarly applied internally to a test casing in 
conjunction with external air at about 160 F, which pro- 
vided the additional factor of warm circulating air; (c) 
poultry netting reinforcing in the cement used as an 
internal electric resistance-heating element; (d) in- 
frared radiation from lamps directed toward the outside 
surface of the cement. 

It was found that with the use of infrared lamps a 
11/2 to 2-in. layer of cement could be dried in about 
16 hr whereas the other procedures required 48 hr or 
more. It was also found that, when the heat was ap- 
plied internally to the test casing, such as that provided 
when low-pressure saturated steam is admitted to a 
turbine, the claim that a 48-hr drying period would 
suffice was substantiated only for the first layer of 
cement. Each subsequent layer required at least 
twice that length of time to dry, owing to the tempera- 
ture gradient through the inner layer of dried cement 
which rendered the application of internal heat less 
effective for drying the outer layers. Further, it was 
found that no substantial reduction in drying time 
resulted from the use of a commercial wetting agent, 
even though the water required for a workable mix 
was thereby reduced from about 2 to 1.3 lb per lb of dry 


cenient. 


Selection of a Field Procedure 


Although the proposal had been made to the Company 
that low-pressure saturated steam be admitted to the 


turbine to aid in drying the cement, when the time ar- 
rived to make preparations for insulating the turbine, 


‘certain important auxiliaries, namely, the circulating- 


water pump, the vacuum pump, the extraction-steam 
piping and the sealing-steam leakoff lines, had not yet 
been installed. It was then decided that the admission 
of steam to the turbine without a partial vacuum in the 
exhaust casing and without circulating water in the 
condenser tubes should be avoided. Because several 
weeks would have elapsed before these conditions could 
be attained and the degree of drying obtainable by that 
means was doubtful, and in view of the results of the 
laboratory tests that had been conducted, it was decided 
to expedite the application of the insulation by using 
infrared radiation to accelerate the operation of drying 
the cement. 


Field Procedure 


The mineral-wool heat-insulating cement was mixed 
with only sufficient’ water to make it easily workable, 
which in no case exceeded 2 lb of water per pound dry 
cement. The wet mix was covered with wet burlap 
and allowed to temper at least four to eight hours and 
usually overnight. Two insulation mechanics and two 
helpers required six to eight hours to apply one layer of 
cement and poultry netting reinforcing on one-half 
of the turbine. Four portable banks of infrared lamps 
were assembled. These consisted of 2, 3, 5 and 5 rows 
per bank, respectively, with eight lamps in each row. 
Tungsten-filament reflector-type and carbon filament 
type 250-watt infrared lamps, of which a supply was 
on hand, were used. Power connections of 35 kw 
capacity with appropriate fuses and switches were also 
available in the plant. In addition, a small heating 
bank of six similar lamps was available for use in various 
relatively inaccessible locations, such as at piping con- 
nections, at the ends of the admission valve casing and in 
narrow spaces where the larger banks could not be 
placed. This small bank did not provide so effective 


Fig. 1—Arrangement of in- 

frared lamps for drying in- 

sulating cement on upper 
portion of turbine 
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Fig. 2—Final scratched layer 
of insulating cement; note 
trough under bolt heads 


drying as the larger banks but it materially aided in the 
drying operations. 

The detailed procedure that was followed in insulating 
this turbine was governed by construction conditions in 
the field as they existed at the time the work was started. 
The turbine rotor was in place and the flanges were 
bolted. No auxiliary piping or structural accessories 
had yet been installed around the turbine, and the 
generator rotor had not been delivered. 

The steps in the procedure were as follows: 

First WEEK.—Two inches of cement was applied 
over the entire turbine cylinder. It was then decided 
to complete the drying of all the layers on the upper 
half first and then move the drying equipment to the 
lower half in order to save the time and labor required 
for moving the heating banks back and forth repeatedly. 
Therefore, the first layer of cement on the bottom half 
was allowed to air-dry until the application on the 
upper half had been completed. In order to hold the 
heating banks in position over the upper half of the 
turbine a wooden framework was assembled by placing 
two 4 X 4-in. ridge poles from the top center of the 
exhaust flange to the top of the end control-valve guides, 
forming a horizontal V with its apex on the exhaust 
flange. Other poles were slanted downward from these 
ridge poles and cross-braced. As is shown in Fig. 1, 
three of the infrared heating banks were suspended from 
this framework, and the fourth, a 5-row bank, was 
placed vertically in front of the admission valve casing. 
Approximately 12-in. clearance was allowed between 
the face of the lamps and the insulation in all cases. 
The lamps were operated overnight for about 16 to 20 hr. 
Each day the infrared heating banks were lifted away 
from the turbine sufficiently to permit the workmen to 
apply the next layer. Successive 11/2 to 2-in. layers of 
cement were applied and dried overnight until the 
required thickness was attained. This varied from 2 in. 
at the low-temperature end to 7 in. on the admission- 
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valve casing and high-temperature end. Each layer 
was reinforced with poultry netting attached to a 
steel-rod framework that had been welded onto the tur- 
bine cylinder to provide appropriately spaced anchor 


points. These are visible in Fig. 1. The fourth and 
final layer on the top half of the turbine cylinder was 
applied on the fourth working day and, in order to 
insure as thorough drying as possible, the infrared 
lamps were operated for about 64 hr over the weekend. 

SECOND WEEK.—The first layer of cement on the 
bottom half of the turbine cylinder had been air-drying 
during the first week as mentioned and, although it was 
still quite moist, it was considered to be sufficiently 
firm to permit the application of poultry netting rein- 
forcing and additional layers of cement. The heating 
banks were slid into position under the turbine and 
rested on piping connections and ledges in the founda- 
tion that happened to be handy. No supporting frame- 
work for the heating banks was required. Almost 
immediately after the heating banks were placed in 
operation at this location, several lamps shattered. It 
was discovered that water vapor, rising from the cement, 
condensed on the cold surface of some of the flange bolt 
heads and dripped onto the hot lamps. A metal trough, 
which is visible in Fig. 2, was rigged under those bolt 
heads in order to catch the condensation and prevent a 
recurrence of this trouble. The lamps were operated 
overnight for 16 hr to dry the second layer. 

After the third layer had been applied on the bottom 
half, the lamps were operated for about 40 hr in order to 
obtain as complete drying as possible. The work was 
ahead of schedule and some concern was felt regarding 
the first layer because it had been only air-dried. The 
fourth and final layer on the bottom half was installed 
on the fourth elapsed working day of this week and again 
advantage was taken of the week-end period to continue 
the drying. The final, scratch-roughened layer of in- 
sulating cement is illustrated in Fig. 2, which also indi- 
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cates the thickness of insulating cement that was applied 
on each section of the turbine cylinder. 

THIRD WEEK. Asbestos finishing cement about */, 
in. thick was applied, troweled to a smooth finish, and 
air-dried. A jacket of 6-0z. canvas was then pasted on. 
The appearance of the turbine at that time is shown in 
Fig. 3. Finally, tailored glass turbine insulating pads 
were installed on the horizontal casing flange and on the 
high-temperature pipe flanges. The pads were laced 
on with stainless steel wires that had been fastened to 
the turbine cylinder and allowed to protrude through 
the cement when it was applied. Inasmuch as two 
layers of pads were required on the high-temperature 
end, the edges of the inner pad were folded over the 


Fig. 4—Completed installa- 

tion before putting planished 

steel casing in place. Glass 

insulating pads cover the 
nges 


Fig. 3—Asbestos-finishing ce- 
ment and canvas applied 
over insulating cement 


bolt heads and tucked down behind them; the outer pad 
was then extended well over this area and overlapped 
the edge of the insulating cement by at least 6 in., in 
order to minimize heat losses through these joints. 
This type of construction is expected to be quite effective. 

The completed installation is shown in Fig. 4. The 
planished steel casing will be installed before the turbine 
is placed in service. 


Observations 


As a result of the experience gained in this installation, 
several precautions and improvements in technique 
can be suggested for consideration on future installa- 
tions. These are: 
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1. If the insulation work can be scheduled well in 
advance, the most practicable procedure appears to be 
is follows: Apply the successive layers of insulating 
cement on both parts of the turbine cylinder while they 
are readily accessible on the floor prior to installing them. 
\llow whatever spaces in the cement may be necessary 
for slings, bolt heads, etc. The infrared heating banks 
can then be easily placed on the floor, and so arranged 
as to obtain the most effective coverage of the insulated 
surfaces. In this way, no conflict with other con- 
struction work is likely to occur and the application of 
the cement and use of the infrared banks would be greatly 
simplified. 

2. Ona turbine cylinder that has already been closed, 
the use of infrared heating banks should not unduly com- 
plicate the application of the heat insulation if proper 
preparations are made. It is advisable in this event to 
schedule the construction work that must be carried 
out simultaneously in such order that there will be as 
little interference as possible. Accordingly, the in- 
stallation of certain accessories, piping and auxiliary 
structures around the turbine should be deferred so as 
not to obstruct space above and below the turbine that is 
required for properly placing the heating banks to obtain 
the most effective heat distribution. 


3. An intensity of infrared radiation of about 400 | 


watts per square foot of surface was found to be satis- 





factory; the consumption during the total drying time | 


was about 6500 kwhr. 
4. It is advisable to equip the individual heating 
banks with sufficiently long leads so that the electrical 


connections to the energy source will not have to be | 


broken each time the banks are slid from beneath the 
turbine. 

5. The use of troughs under the flange bolts should be 
emphasized in order to prevent dripping of condensation 
onto the lamps, which causes breakage. 

6. In any event, whether the insulation is applied 
before or after the turbine cylinder is installed in position, 


the use of a canvas hood, similar to a tent, thrown over | 


the infrared heating banks and the turbine cylinder, 
should contribute to the effectiveness of the drying 


procedure and utilize much of the heat that is otherwise | 


dissipated from the surface. 
7. The outside surface of the insulating cement should 
be so shaped as to allow ample clearance for removing 
bolts and piping during maintenance work without its 
being necessary to cut away an excessive amount of 
cement. 

Summary 


As far as is known, this was the first installation of its 
kind where infrared radiation has been used to accelerate 
the drying of heat-insulating cement. The problem was 
unique and much was learned from the actual experience 
i the field that will serve as a guide in possible future 
installations. The findings are considered to pertain 
to all kinds of insulating cement composed essentially 
0! rock-wool, slag wool or glass wool. 

As a further result of this experience, it is believed 
that infrared drying would also be applicable for ex- 
pediting installations of mineral-wool insulating cement 
and asbestos-finishing cements on boiler walls, ducts, 
pipe bends, fittings, valve bodies, heaters, etc. This 
would be particularly true in the case of maintenance 
work when only a limited time is available. 
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Reliance Shatter-proof 
FLAT GLASS GAGE INSERT 


(Mica-protected) 


Gives You Low Maintenance 
Water Level Reading 


@ The Reliance Mica-protected Flat Glass Insert 
is an efficient, shatter-proof indicator, built for 
safety and clear readability. A practical product 
in service on hundreds of boilers, this design has 
proved its excellence where maintenance often 
must be accomplished under difficult conditions. 

Heat-treated flat glass, carefully selected, is 
assembled with sheet of mica to prevent erosive 
effects of steam and water, in heavy forged steel 
housing. Finger-type clamps held he a studs 
and nuts provide a safe, leak-tight assembly that 
any workman with a wrench can dismantle for 
cleaning or other maintenance. 

Reliance Flat Glass Inserts are made for 10“ 
vision and 18” vision. Write for Bulletin 431. 


THE RELIANCE GAUGE COLUMN Co. 
5902 Carnegie Avenue, Cleveland, Ohio 


Selection of Lead Wires 


In view of the present difficulty in pro- 
curing the usual lead wires for thermo- 
couples, substitute materials often become 
necessary. The relationships of these vari- 
ous materials and combination are dis- 
cussed and certain adjustments indicated. 


N AND around a power plant or drying system there 
are numerous points where the temperature is most 
easily measured or indicated by base-metal thermo- 

couples, in conjunction with indicating or recording in- 
struments. In the past it has been easy to buy special 
lead wires and, as these have been plentiful, many of us 
have forgotten the fundamentals necessary to adapt 
their instruments should copper or iron wire have to be 
substituted. 

. For temperatures encountered in such applications, 

the couples usually consist of wires of one of the following 
combinations: 


Couple 


Chromel—Alumel 
Iron—Constantan 
Copper—Constantan 


Lead Wire 


Copper—Constantan 
Iron—Constantan 
Copper—Constantan 


Chromel, or the positive element of the first couple, is 
an alloy containing about 90 per cent nickel and 10 per 
cent chromium; alumel contains around 94 per cent 
nickel, 2 per cent aluminum, 2 per cent manganese and 1 
per cent silicon, while constantan contains about 60 per 
cent copper and 40 per cent nickel. In these fields the 
great majority of the couples are of chromel-alumel, 
which is recommended for continuous service for tem- 
peratures up to 2000 F. 


Relationship of Common Elements 


The chart, Fig. 1, shows the approximate relationship 
of the common elements or alloys used in making thermo- 
couples versus platinum with the cold junction at 0 C. 
The emf produced at the cold junction by joining any 
two of these elements and heating the couple so formed 
may be easily estimated by measuring the distance be- 
tween the lines. The curves show that above the cold 
junction temperature (in this case 0 C) chromel is posi- 
tive to the metals shown and becomes negative to them 
below zero. 

It will be appreciated that every time two dissimilar 
metals are joined together, a couple is formed, which, 
according to the Peltier effect, causes an impressed emf; 
and the intensity of this emf across the cold junction is a 
fynction of the difference in temperature between the 
hot couple and the cold junction. If extra couples be- 
sides the one in the zone under test are introduced into 
the system, the emf generated in these couples will be 
either added to or subtracted from that produced by the 
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main couple, depending upon the metals in the auxiliary 
couples. 

If the chromel and alumel wires (or other couple wires) 
are extended to the measuring instrument, no new couple 
is introduced. Provided the wires are of the correct re- 
sistance, and that the instrument is in good working or- 
der, the correct temperature will be indicated. In nor- 
mal times such wires are expensive, but under conditions 
today they are often difficult or impossible to obtain; 
so it is usual to employ other special wires which will 
compensate for the new couples so introduced, use one 
of several methods to compensate in the instrument, or 
use some method to hold the new couples or cold junction 
at a definite temperature and adjust the instrument ac- 
cordingly. 
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Fig. 1—Comparative thermal-electric power of metals and 
alloys, with cold junction at zero centigrade 
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Referring to the chart, it will be seen that if copper- 
constantan lead wires are used with a chromel—alumel 
couple (as in Fig. 2) and the cold junction moves over a 
range from 0 C up to, say, 300 C, or well over the range 
met in the discussed practice, the emf generated by the 
cold junction couple of chromel—copper is almost exactly 
equal, but of opposite sign to that generated by the con- 
stantan—alumel couple. Hence, over this range, for all 
practical purposes, they cancel each other in their effect, 
and the instrument reads the correct emf generated by 
the primary chromel—alumel couple. 








LEAD WIRES 








CHROMEL ,_, COPPER 
< £ 

aa: ee: CONSTANTAN 

4OT JUNCTION COLD JUNCTIONS 


Fig. 2—Copper-constantan leads with 
couple 


chromel-alumel 


If the cold-junction terminals are at a constant tem- 
perature, there is little advantage in using special lead 
wire with chromel—alumel couples, and either two iron or 
two copper wires may be used. In this case the record- 
ing or indicating instrument will read the hot-junction 
temperature plus the cold-junction temperature, and it is 
easy to adjust most instruments to give a true reading of 
the hot-couple temperature. It may happen, however, 
that the cold-junction temperature is a variable and still, 
due to war conditions, it is necessary or desirable to use 
two copper or two iron lead wires. In this case, two new 
couples are added to the system, and, as the copper or 
iron curves (Fig. 1) both lie between the chromel-— 
alumel curves, the emf generated by the addition of these 
two new couples will exactly equal that which would be 
indicated by a chromel—alumel couple under the cold- 
junction conditions. 

The reading of the instrument in that case will then 
be increased by an increment exactly equal to the cold- 
junction temperature. It therefore follows that if the 
cold-junction temperature is known, two copper or two 
iron leads may be used in place of special leads, and the 
instrument readings just increased or decreased by the 
cold-junction temperature. Very often, even though the 
“cold’”’ temperature varies over quite a range, this vari- 
ation is small when compared to the temperature being 
measured, and may be ignored. 


Instrument Resistance Important if Accuracy Is Desired 


With a millivolt-meter type of instrument, which 
covers the majority in use, the total resistance of the in- 
strument plus that of the thermocouple and leads is of 
utmost importance if reasonable accuracy is to be ob- 
tained. The resistance of the lead wires, of course, is 
not of such great importance when using an instrument 
having an internal resistance of the order of 600 ohms, as 
one having a resistance of the order of 10 ohms. With 
many commercial instruments, the internal resistance is 
approximately 585 ohms, and the manufacturer recom- 
mends they be used only with special ‘‘calibrated’”’ leads 
and makes it an important point that nothing be added 
or cut off these lead wires. Investigation will show that 
the wires as supplied have a resistance of 15 ohms, and 
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that, inasmuch as ordinary 14-gage lead wire has a re- 
sistance of the order of 0.06 ohms per foot, it can readily 
be seen that the 15-ohm resistance is obtained by adding 
a small diameter wire with high resistance in series with 
one of the leads. 

On the other hand, should it be necessary to extend or 
cut the length of the leads, in general, it is only necessary 
to cut or add to the leads (if adding, of course, use the 
same metal as the lead wire) and then adjust the small 
high resistance wire so that the total resistance is again 
15 ohms. 

Naturally, if the lead wires themselves, say 50 ft 
long, have a resistance of 3 ohms, and the resistance wire 
in series has 12-ohm resistance, quite a length of wire 
may be added or cut off without seriously affecting the 
accuracy of the instrument, and no adjustment need be 
made to the high resistance wire. The small resistance 
wire may be made of any metal, as it is only inserted in 
one lead wire and, of course, the couples formed with this 
and the lead wire oppose each other and have no effect on 
the instrument reading. 

If copper or iron lead wires are used, they should be 
adjusted in like manner to have the same resistance as 
the wires they are replacing, or, in a new installation, of 
such resistance as to balance with the instrument being 
used. 

In potentiometer types of instruments, no current 
flows during the observation, so the resistance of the lead 
wires is immaterial. 
























This De Laval-IMO fuel-oil 
transfer pump is installed 
» on a Diesel-driven C-2 car- 
go vessel. On steamships 
De Laval-IMO pumps sup- 
ply oil at high pressure 
to burners. De Laval-IMO 
pumps circulate “lube” oil 
on both motorships and 
steamships. IMO pumps 
handle any quantity of 
any oil against any pres- 
sure. They have only three 
moving parts, no-valves, 
no gears and no cams, are 
free from vibration and 
pulsation and can be 
coupled directly to stand- 
ard speed motors or tur- 
bines. Ask for Publication 1-110 
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The Ideal TOP KICK” 


Many an industrial commander, in 
these critical times, notes with keen 
satisfaction the smooth, well drilled 
performance of his steam power 
plant—and gives deserved credit to 
his ‘top sergeant’: A Hays Combus- 
tion Control System. 


Here, indeed is a seasoned, cap- 
able veteran, skilled at getting ut- 
most efficiency out of the equipment 
he commands. 


Automatically, “The All-Electric 
Way” Hays system controls combus- 
tion. It’s made to do that. It regulates 
all combustion elements—measures 


THE HAYS CORPORATION * 


each variation and corrects instantly 
—measures the correction: main- 
tains the right balance. 


With the nation’s war effort putting 
extra demands on present steam 
power equipment, Hays Combustion 
Control Systems are doing an extra- 
ordinary job— stretching steam capa- 
city, safely; getting the utmost out 
of existing boiler room equipment, 
safely; saving man-hours, saving 
operating costs. 

To enlist this veteran in your own 
service, send for the Hays Combus- 
tion Control Catalog—it is full of 
pertinent steam-power data. 
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Operation of Hot-Process Softener at 
50 Lb Gage Improves Performance 


and Saves 


Chemicals 


By C. E. JOOS and FRANK KEMMER 
Cochrane Corporation 


This installation, with a capacity of 
28,000 gph, is designed for 50-lb gage pres- 
sure and 298 F,, and is believed to be the 
first and only hot-process softener in ser- 
vice operating under such high pressure 
and temperature conditions. Saving in 
both lime and soda ash is thereby effected. 
The treatment is controlled from analysis 
of the raw water. 


N THE precipitation type of water softener the reac- 
tions by which the hardness constituents of the raw 
water are removed can generally be one or more of the 

following: 


(1) Cat+ +4+0CO > + CaCO, 
(2) Mgt+ + 2(OH)- s Mg(OH), 
(3) 3(Cat*) + 2(PO,-) = Ca;(PO,). 


The completeness of each reaction depends upon the 
solubility of the precipitate formed and upon the provi- 
sion of an excess of the precipitating ion; that is, car- 
bonate, hydroxide or phosphate. 

The solubility of the precipitated hardness decreases 
and the rates of reaction rapidly increase as the tempera- 
ture at which the reactions occur is increased from 32 F 
to 300 F, the practical temperature limits. For this 
reason, the present-day design of the precipitation type 
of water softener tends toward the highest practicable 
temperature that is comformable to the heat balance of 
the plant. The higher efficiency in the utilization of 


chemicals and the lower blowdown rates resulting from 
the lower alkalinities and hardness obtained at high 
temperatures make such temperatures economically de- 
sirable. This has resulted in the gradual supplanting of 
cold-process softening by higher temperature softening 
in the preparation of boiler feedwater. 

The conventional hot-process water softener receives 
exhaust steam at approximately 1 to 5 Ib above atmos- 
pheric pressure, the water being heated to around 210 to 
227 F. Operation in this temperature range with an 
excess sodium carbonate content of 25 ppm results in a 
reduction of hardness to about 20 to 25 ppm. In gen- 
eral, for each increase of one unit in excess sodium car- 
bonate, the hardness is decreased by one-half unit. 
Thus, an increase in excess sodium carbonate of 10 ppm 
would result in a reduction in hardness of 5 ppm. Most 
of the hot-process water softeners now in service operate 
at low steam pressures, although there are a number 
which are designed for operation at 15 to 20 Ib gage. 


First 50-Lb 298-F Installation 


Until very recently, a pressure of 20 Ib gage was gen- 
erally considered the upper limit of design, but about two 
years ago a unit operating at 30 Ib gage and 274 F was 
placed in service. More recently an installation operat- 
ing at 50 lb gage and 298 F was installed and is giving ex- 
ceptional results. It is believed that this is the first and 
only hot-process water softener in service operating at 
this pressure. The high operating temperature has re- 
sulted in a high degree of hardness reduction and in 
economy of chemicals. 

The installation, illustrated by Fig. 1, has a softening 
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Fig. 1 Arrangement of high-pressure, high-temperature 
softener system 
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capacity of 28,000 gph of raw water and a capacity to 
heat and deaerate condensate at the rate of 16,000 gph. 
Softening is carried out in two stages. In the first stage 
the water is given a treatment of lime and soda ash. It 
is next decanted to a second compartment where it is de- 
aerated and then treated with phosphoric acid! to reduce 


HARONESS-PPM- CaCOg 
3) 


r) 





Co 
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EXCESS SODIUM CARBONATE PPM AS Ca CO3 


Fig. 2. Hardness vs. excess sodium carbonate for 295 F 
compared with 210 F 


the hardness and alkalinity remaining after the lime-soda- 
ash process. The final effluent is filtered, combined 
with the condensate, and used as boiler feed without fur- 
ther treatment. There are three chemical feeds, one for 
each reagent, lime, soda ash and phosphoric acid. 

The water delivered from the second stage, has con- 
sistently shown zero hardness by the soap test, or approxi- 
mately '/2 ppm by gravimetric analysis. The reduction 
of hardness is exceptional, not only in the first stage, but 
also in the second, and it is quite apparent that a high 
operating temperature is a distinct advantage. 


Higher Temperature Reduces Residual Hardness 


Analyses of the water after treatment by lime and 
soda ash in the first stage have indicated that the residual 
hardness is less than that obtained at lower pressures 
with a corresponding excess of sodium carbonate. In 
Fig. 2 the residual hardness and excess sodium carbonate 
based on data obtained from this installation operating at 
295 F and the corresponding values based on data from 
another installation operating at approximately 210 F are 
compared. The effect of the higher temperature on the 
reduction of residual hardness is appreciable. Since the 
excess of sodium carbonate required at 295 F is less than 
that required at 210 F to obtain the same residual hard- 
ness, there is a saving in soda ash at the higher tempera- 
ture. 

In addition to the saving in soda ash, there is a con- 
siderable saving in lime from high-temperature operation. 
Lime is used for the conversion of bicarbonates to car- 
bonate and for the precipitation of magnesium salts as 
magnesium hydroxide according to the following reac- 
tions: 


(4) 2(HCO;-) + Ca(OH): S 
(5) Mgt* + Ca(OH): 


CaCO; + 2H:0 + CO;= 
Mg(OH): + Cat+ 





eo oe Acid—a New Reagent for Use with Hot-Process Softeners,”’ 
E. Joos, Compustion, September, 1942. 
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At elevated temperatures, bicarbonate can be broken 
down to carbonate without the use of lime, according to 
the following reaction: 


(6) 2(HCO;-) Ss CO; = +- H,O + CO, 


This reaction proceeds to a greater degree of complete- 
ness as the temperature is increased and as improved 
methods are devised for the continual removal of the 
CO, gas liberated. At low temperatures, around 210 F 
the conversion by heat alone is almost negligible, while at 
high temperatures, around 295 F, approximately 40 per 
cent of the bicarbonate in the raw water is converted to 
carbonate by heat, without requiring lime treatment. 

If it were possible to operate a precipitation type of 
water softener at a temperature above 300 F, it would be 
possible to convert all of the raw water bicarbonate to 
carbonate by heat alone. This occurs in boilers, where 
the reaction can proceed to completion because the bub- 
































Fig. 3 Control panel 


One pen records the rate of flow and the 
other the temperature of the water from 
the softener. 


bling of steam through the boiler water in the process of 
steam generation continually removes the CO, formed. 
After the bicarbonate has been converted to carbonate 
by this process, the carbonate is broken down to hydrox- 
ide to a certain extent according to the reaction: 


(7)? CO;" + H,O s 2(OH-) + CO, 


2See “Conversion of Sodium Carbonate to Caustic Soda Within Steam 
Boilers,’’ C. E. Joos, Power, Nov. 12, 1929. 
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Controlling Treatment from Analysis of the Raw Water 


The method of chemical control incorporated in this 
high-temperature installation is of interest. The raw 
water is taken from a small creek, approximately one 
mile from the mouth of a large river, and is passed 
through a clarification plant where the suspended matter 
is removed by a coagulant, principally to meet the re- 
quirements of other plant processes. The water deliv- 
ered to the hot-process softener for treatment is taken 
from this preparation tank. Its hardness averages ap- 
proximately 190 ppm, expressed as calcium carbonate, 
of which about 20 per cent is non-carbonate hardness and 
35 per cent is magnesium hardness. 

Because of the nearness of the water source to the 
river, which has a composition decidedly different from 
that of the creek, the total hardness varies from about 
130 to 230 pp, and the non-carbonate hardness varies 
approximately from 10 to 30 ppm. In rainy weather the 
water rises in the creek and the alkalinity and the hard- 
ness drop; during dry weather most of the creek water 
comes from the river. These variations in the chemical 
composition of the water may be frequent and quite 
sudden. 


In the operation of hot-process water softeners, it is 
customary to regulate treatment according to the charac- 
ter of the effluent. However, it is quite evident that 
with a long period of retention in the sedimentation tank, 
combined with rapid changes in the character of the 
supply, this method is not satisfactory if the characteris- 
tics of the effluent are to be maintained within narrow 
limits. Therefore, the treatment is regulated in ac- 
cordance with frequent determinations of the hardness 
and alkalinity of the raw water. The magnesium hard- 
ness is assumed to be 35 per cent of the total, which ratio 
is found to agree fairly accurately with a number of 
analyses. The use of individual proportioning equip- 
ments for the several reagents makes this method con- 
venient, as, in order to make the required change 
in the amount of lime, soda ash or phosphoric acid 
being fed into the softener, it is necessary only to 
turn the corresponding knob on a control panel. The 
panel board used is of the type illustrated in Fig. 3, 
which shows a flowmeter and controls for individual re- 
agents. 


Combines Economy in Chemicals and Adaptability to 
Heat Balance 


The fact that the sedimentation type of water softener 
can be operated at pressures up to that corresponding to 
the 300 F limitation imposed by the A.S.M.E. Code for 
Unfired Pressure Vessels, makes the hot-process water 
softener more desirable from the standpoints of economy 
in chemical treatment and of adaptability to the heat 
balance of the plant asa whole. A high-pressure softener 
can be conveniently controlled either by frequent analy- 
ses of the effluent, the method recommended for a 
water of constant characteristics, or by a schedule of fre- 
quent analyses of the raw water with subsequent correc- 
lions of treatment, the method recommended for waters 
of varying characteristics. Experience gained from the 
operation of this high-temperature installation will add 
to available knowledge on the subject: of hot-process 
softener operation. 
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Prevention of Fuel 
Waste’ 


By J. F. Barkley; 


ARIOUS surveys have shown that combustion 

efficiency in the use of much of our coal output is 
too low and that effective effort would improve the 
use of at least 300,000,000 tons of coal per year 10 to 15 
percent. Fuel is one of the bulkiest items of transporta- 
tion. The consumption of less fuel will relieve the mines 
as well as transportation facilities, an exceedingly im- 
portant consideration at present. It is estimated that 
25,000 coal miners working one year would be needed to 
mine the equivalent of the above indicated saving in coal, 
which would fill about 670,000 railroad cars. 

Waste of fuel at this time gives definite help to our 
enemies, and all efforts should be made to prevent it. 
This country must conserve to the utmost its fuel re- 
sources—its basic war power. 

It is suggested to fuel users that the following recom- 
mendations be checked at their plants to determine to 
what extent they are being followed: 


1. PREPARATION OF FurEt—Keep the larger and 
smaller sizes of solid fuels well mixed, if possible. Keep 
undesirable water out of the fuel. 

2. EQuipMeNT—Clean, oil and repair fuel-burning 
equipment, and maintain all automatic equipment and 
controls in proper adjustment. Keep boiler-room in- 
struments properly calibrated and in good working order. 

3. ComBusTion—Use no more air than is necessary 
to prevent too much unburned fuel, including smoke, 
from going out the stack. Study the flaming of the fire 
and its color. Watch for dark smokiness. Note the 
fuel-bed conditions as to thickness, holes, caking, clinker- 
ing and hot flying particles. Take the temperature of 
the flue gases, and watch the carbon dioxide if instru- 
ments are available. Prevent undesirable unburned fuel 
in the refuse; reburn siftings and fly ash high in carbon. 

4. Drarts—Keep the draft or suction in the furnace 
and the wind-box pressure as low as possible. Maintain 
dampers and damper bearings in good condition. 

5. Use or Borters—Arrange the number of boilers 
on the line to use the least fuel, avoiding sustained high 
overloads as much as possible. 

6. Borers—Stop all undesirable air leaks in the 
boiler setting around headers, doors, peepholes, shells, 
drums and soot blowers. Keep all heat-transfer surfaces 
clean on both sides. Keep furnace brickwork and 
baffles in good repair, with baffles free from soot and fly- 
ash piles. 

7. Bitowrnc Down—Blow down boilers as little as 
possible. 

8. LEAKS AND INSULATION— Keep equipment and 
piping free from steam and water leaks. Insulate all 
possible hot surfaces to lower heat losses. 


Note: Devise fuel-saving schemes peculiar to your 
boiler plant, including possible changes in equipment. 





* Published by permission and at the request of the Director, Bureau of 
Mines, U. S. Department of the Interior. | ' 
t Chief, Division of Solid Fuels Utilization for War, Bureau of Mines. 
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IMPELLER WEARING 
RINGS—Threaded on 
impeller, not pinned or 
shrunk. 
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Initial high pump efficiency is some- 
times obtained by the use of exces- 
sively close clearances between wear- 
ing rings, but, attained in this way, it 
is not long. maintained, particularly 
where flat rings are relied upon. 
DE LAVAL LABYRINTH WEARING 
RINGS are distinct because, without 
resort to close clearances, they make 
possible high pump efficiency, which 
is maintained over a long interval, as 
demonstrated, for instance, by two 
25 m.g.d. De Laval pumps in the 
Shawmont Station, Philadelphia. 
_ Unit No. 4 in the acceptance test 


on January 22, 1927, showed:a wire- 


to-water efficiency of 82.7 per cent 
and, when tested again on January 20, 
1933, an efficiency of 83.9 per c 








For further particulars and 














LABYRINTH CASE 
WEARING RINGS — 
Bronze; held in ma- 
chined grooves in both 
case and cover, which 
prevents leakage. 



















EFFICIE F 


ICIENCY O 
WATER WORKS PUMPS 


Efficiencies attainable with various capacities at heads 


between 125 and 225 ft. 


Similarly, Unit No. 5 on the acceptance 
test on March 3, 1927 showed 83.3 
per cent efficiency and, when tested 
again on January 31, 1933, it showed 
83.9 per cent. 

* 
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Rubber from Steam and Alcohol 


By JOHN R. CARLSON, Steam Engineer, 
Westinghouse Electric & Manufacturing Co. 


NEW industry is rapidly being 

formed in the United States. It is 
an industry to produce synthetic rubber 
on a large scale. Contrary to general 
opinion, and, even though large-scale 
manufacture of synthetic rubber is in its 
infancy, the chemical processes are not 
new. As far back as World War I several 
million pounds of synthetic rubber were 
manufactured in Europe. Even in the 
United States, where a plentiful supply of 
natural rubber was available, considerable 
research was conducted on synthetics and 
manufacture undertaken principally to 
produce those products that had certain 
physical properties superior to natural 
rubber for specific uses where cost was 
secondary. 

After the loss of the sources of natural 
rubber, the problem was not one of dis- 
covering a chemical process to make syn- 
thetic rubber, but rather one of abruptly 
changing or building new plants to manu- 
facture synthetic rubber in large quanti- 
ties. New plants could not be built 
overnight, as much new equipment is 
required for efficient processing. For 
example, to supply only the water for such 
a plant requires huge pumps, large enough 
to supply the water required by a city 
twice as big as Pittsburgh. Large boilers 
and turbine-generators are needed to pro- 
duce the necessary steam and power to 
manufacture the raw materials. 

In an eastern state, the Koppers Com- 
pany is building a new plant to produce 
butadiene and styrene, the principal and 
essential materials for Buna S. rubber. 
The butadiene will be made from alcohol 
and the styrene from coal and alcohol. 
About 80,000 Ib of steam are required 
to produce enough raw materials to make 
2000 Ib of rubber. As this new plant is 
being laid out to produce enough buta- 
diene and styrene to make 100,000 tons 
of rubber per year the amount of steam 
needed expressed in pounds per hour is 
almost astronomical. 

Gibbs & Hill, Inc., of New York is de- 
signing and constructing the steam plant 
to serve the new rubber plant. Four 
boilers are required to supply the vast 
quantity of steam needed.' Operation 
of the steam plant is scheduled for the 
middle of 1943. 

Steam for the production of butadiene 
and styrene is needed at pressures varying 
from 725 to 75 lb. The greatest amount 
is used to provide heat for the production 
of butadiene, the requirements for styrene 
being about one-fourth of that for buta- 
diene. In addition to heating, large 
quantities of steam are needed to drive 
steam-driven compressors. While the 
heating requirements could largely be 
satisfied by supplying steam at approxi- 





; m. A section through one of these boilers, a 
350,000-Ib per hr C-E forced-circulation unit was 
= in the December 1942 issue of ComBUSTION 
—Editor, 
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This plant is laid out to pro- 
duce enough butadiene and 
styrene to make 100,000 tons of 
Buna S&S. rubber per year. Opera- 
tion is scheduled for next sum- 
mer and the process steam re- 
quirements will be more than a 
million pounds per hour, for 
which four large boilers are 
being installed. Power will be 
supplied by a single non-con- 
densing turbine-generator. The 
selection of steam conditions, 
heat balance and unit sizes is 
reviewed. 











mately 75 lb pressure, more effective use 
would be obtained by supplying it to the 
butadiene plant at a pressure high enough 
to be used first for driving compressors. 
By arranging the compressor engines to 
exhaust at 75 lb gage, both mechanical 
power and low-level heat are provided. 
Flexibility and additional steam needs for 
the styrene and butadiene plants are ob- 
tained through reducing valves. 

In addition to the large amounts of 
mechanical power used, considerable elec- 
trical power is needed to run the plant 
and effect the proper heat balance. It was 
estimated that the electrical power con- 
sumption would be about '/. kwhr per 
pound of product produced, or approxi- 
mately 16,000 kw. Studies showed that 
economies could be obtained by generating 
steam at some high pressure, such as 
600, 800 or 1200 lb, and expanding it 
through a steam-turbine generator unit. 
This turbine would be of the non-con- 
densing type arranged to exhaust at a 
pressure high enough to serve the buta- 
diene and styrene plants. In this way 
steam would perform a triple duty: (1) 
by driving the turbine-generator to pro- 
vide electrical energy; (2) by driving 
the compressors to provide refrigeration; 
and (3) by providing heat for process. 


Selection of Steam Pressure 


Selection of the initial steam pressure 
was given a great deal of attention as 
there were numerous factors influencing 
its choice. Obviously, the higher the 
boiler pressure, the greater the output of 
by-product power from the turbine-gen- 
erator unit. However, other factors in- 
dicated that a moderate pressure should be 
adopted, particularly when it was realized 
that at times the boiler plant might have 
to operate with 80 per cent makeup as 
the steam sent to process would be lost. 
At best, only one-third of the condensate 
would be recoverable and even then there 


was possibility of its being contaminated 
with oil or acids. Introducing raw water 
in large percentages into a high-pressure 
boiler usually requires very complete 
treatment of the feedwater or the use of 
evaporators and a closed system. 

With the closed system high-pressure 
steam is generated in the boilers and 
expanded through a non-condensing tur- 
bine. This steam is condensed in an 
evaporator, and returned to the boiler 
as pure condensate. In this way, all 
raw water is excluded from the boiler. 
Raw water is used in the evaporator to 
condensate the high-pressure steam, but in 
condensing the high-pressure steam it is 
vaporized. It is the vaporized raw water 
or steam that is sent to process. As the 
evaporator operates at a much lower steam 
pressure it functions successfully with 100 
per cent makeup. Such closed cycles are 
expensive and wasteful of critical materials 
because of the large evaporators required 
and reduced amount of by-product power 
obtainable. 

More careful attention to treatment of 
feedwater has made it possible to dis- 
pense with the expensive evaporators and 
to build high-pressure steam plants ca- 
pable of operating with 100 per cent 
makeup. Several such plants have been 
in operation for a number of years with 
satisfactory results. These plants are 
less expensive than those employing 
the closed system and are becoming more 
generally used. Chemical treatment of 
the feedwater was the method selected for 
the new steam-generating plant in this 
case. Because of this and the size and 
importance of the plant it was felt that 
conservatism should be exercised in the 
selection of the steam pressure. 

Other factors influencing the choice of 
steam temperatures and pressures was 
the desire to use a minimum of critical 
raw materials. Instead of using highly 
alloyed steels for certain parts they could 
be made from the more easily obtainable 
low-carbon steels. 

While boiler problems influenced the 
selection of steam pressure, consideration 
was also given to a pressure that would 
permit the use of a standard design of 
turbine. High steam pressures are the 
accepted standard today and practically 
all turbines are basically designed for 
efficient operation with high steam pres- 
sure. However, the requirements for 
the process steam—more than 1,000,000 
Ib per hr—are so large it was found that a 
surplus of electrical power would be 
generated even with low boiler pressures. 
But low steam pressures require abnor- 
mally large diameter pipes and steam pas- 
sages and are to be avoided whenever 
possible. Even with the steam conditions 
finally selected—725 Ib gage and 750 
F—the steam chest and throttle valve 
are equivalent in size to that required 
by a 150,000-kw condensing turbine. 
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A continuous supply of steam, to the 
butadiene plant, is assured by reducing 
valve stations with desuperheaters in- 
stalled in parallel with the main turbine 
which permit 725-lb steam to pass directly 
to the exhaust. 


Feed-Heating System 


To improve the thermal efficiency and 
to increase the power output of the steam 
plant the feed to the boiler is heated in a 
simple two-stage system consisting of a 
shell-and-tube heater and a deaerating 
heater. The steam for these heaters is 
obtained from the blowdown from the 
boiler, the exhaust of the main turbine 
and the exhaust from the turbine-driven 
power house auxiliaries. Introducing 
large quantities of feedwater continuously 
into the boiler would soon build up the 
concentration of soluble salts in the 
drums and excessive concentration of 
salts and impurities in the boiler water 
would, in turn, be likely to cause carry- 
over in the steam. These impurities 
would be deposited on the turbine blading 
and cause a reduction in capacity and 
efficiency. Therefore, the boiler con- 
centrations are to be kept to reasonable 
values by blowing down. 

Heat in the blowdown is conserved by 
flashing part of the hot blowdown into 
steam in a high-pressure flash tank (at 
the same pressure as the exhaust of the 
turbine-generator unit). This vapor is 
led to the high-pressure feedwater heater 
and is used to partially heat the boiler 
feed. The remaining blowdown is led to 


a low-pressure flash tank where additional 
water is flashed into steam and is ad- 
mitted to the deaerating heater. The 
remainder of the blowdown, containing a 
high concentration of impurities, is passed 
through a water-to-water heat exchanger 
where it gives up more heat to the in- 
coming 60 F boiler feed. The blowdown 
is finally cooled to a temperature of 80 F 
before being discharged to the sewer. 

The boiler feed after first passing 
through the blowdown heat exchanger is 
heated to approximately 240 F in the 
deaerating heater. Here it is thoroughly 
deaerated before entering the boiler feed 
pumps. A storage tank is incorporated in 
the deaerator to allow for variations in 
steam flow and water flow. From the 
boiler feed pumps the feed is passed 
through a drain cooler. In the drain 
cooler heat in the condensate leaving the 
high-pressure heater is given up to the 
boiler feedwater. From the drain cooler 
the feed passes into the high-pressure 
heater which raises the temperature to 
363 F before entering the boiler. 


7600 Hp in Steam Auxiliaries 


As the heat in the boiler blowdown is 
far from being sufficient to heat the 
boiler feedwater, large quantities of 
steam must be obtained from other 
sources. The additional steam required 
by the deaerator is obtained from the ex- 
haust of the power house auxiliary drives. 
The boiler feed pumps, the induced-draft 
fans, forced-draft fans and circulating 
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Drag Scrapers 
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SAUERMAN ADVANTAGES: 
@ Higher stockpiles 
@ Low-cost handling 
@ One man operation 
@ Greater safety 
@ Easy up-keep 
@ Adjustable to any space 


SAUERMAN BROS. Inc. 


550 S. Clinton Street 
Chicago, Illinois 


Increased fuel storage is one of the “‘musts” 
in the stepped-up war production program. 
Plants that once were satisfied to carry a 
month's supply of coal now look upon 
four to six months’ supply as a minimum. 


You can increase your present coal storage 
capacity, regardless of shape or size of the 
available ground area, with a Sauerman 
Power Drag Scraper. 


No additional space is required—no un- 

wieldy equipment—no extra labor. The 
uerman Scraper simply stacks the coal 

higher on the same space, placing layer 

upon layer to form a compact, homo- 

— + pile that avoids segregation and is 
ee of combustion hazards. 


Why not investigate this equipment today? 





pump (for the forced-circulation boiler) 
are all driven by steam turbines. These 
auxiliaries, fourteen in number, required 
approximately 7600 hp of general purpose 
turbines. These auxiliary turbines could 
be designed, either to take steam from 
the main header, or from the exhaust of 
the main turbine-generator unit. Header 
pressure steam was selected for the 
auxiliary drives because the exhaust pres- 
sure resulted in surplus steam for the 
deaerator. By using 725-lb steam a very 
close balance is obtained and only under 
certain conditions of operation is it 
necessary to make up for any deficiency. 
Furthermore, taking the steam for the 
auxiliaries directly from the main header 
kept the capacity of the main turbine- 
generator unit of practical size. Supply- 
ing the steam-driven auxiliaries from the 
exhaust of the main turbine would have 
meant a very material increase in steam 
flow through the main turbine with a 
consequent increase in size of turbine 
parts, 

All of the steam from the high-pressure 
flash tank is supplied to the high-pressure 
heater but it is only a fraction of the 
amount needed to heat the boiler feed- 
water. The deficiency is made up by 
taking steam directly from the exhaust 
of the turbine-generator unit. 

The steam pressure supplying the 
process and high-pressure heater is main- 
tained by means of an exhaust-pressure 
regulator on the turbine. This device 
regulates the steam flow through the tur- 
bine so as to maintain the desired pressure. 
The steam supply to the deaerator is 
maintained by reducing valves which auto- 
matically open to maintain the pressure 
if the steam flow from the boiler room 
auxiliaries is too low. 


Power Tie with Utility 


Inasmuch as the output of the turbine- 
generator is greater than the requirements 
of the synthetic rubber plant, a surplus 
of electrical energy is available. Ar- 
rangements were made with the local 
utility to absorb and distribute the energy 
over its lines. In addition, the frequency 
of the power generated is maintained by 
the utility’s generating units. As the 
normal function of the new turbine is to 
supply steam to the synthetic rubber 
plant, its controls are set to respond to 
exhaust pressure changes rather than 
speed or load changes. The generation of 
electrical energy is purely a by-product. 

In case of an interruption of the tie-line 
between the utility and the turbine gen- 
erator unit, the exhaust-pressure regula- 
tor can be rendered inoperative and the 
turbine speed governor will take over and 
maintain the frequency. 

The new steam plant has only one 
turbine-generator unit. No reserve capa- 
city will be installed. This is possible 
only because of the cooperation of the 
local utility which will supply power 
through an interconnection should the 
turbine-generator be shut down. Should 
such a condition occur steam will be sup- 
plied to the butadiene plant through a 
combination reducing valve and desuper- 
heating station. With this arrangement 
the use of critical materials and manu- 
facturing facilities is kept to a minimum. 


April 1943—C OMBUSTION 















Proposed Canons of Ethics 


This report* has been prepared by the joint com- 
mittee appointed by the boards of the constituent 
societies of the Engineers Council for Professional 
Development, for the purpose of formulating a code 
of ethics suitable for general adoption by engineer- 
ing societies and other organizations in the engi- 
neering field. The report has been approved by 
the Council and referred to the constituent organi- 
zations for adoption, comments, or recommenda- 
tions regarding items to be omitted or added. 


Foreword 


USTICE, courtesy, honesty and sin- 
cerity, associated with mutual inter- 
est between men, make the foundation of 
ethics. Ethics should be more than pas- 
sive observance of a code of ‘“‘Don’ts” in 
the life of an engineer. They should be 
recognized as dynamic principles guiding 
his conduct and his way of life. 
The principles are briefly set forth in 
what follows. 


Professional Life and Employment 


1. The engineer will avoid conduct 
and practices likely to discredit the honor 
and dignity of the engineering profession. 

2. He will cooperate in building up 
the engineering profession by interchang- 
ing information and experience with other 
engineers and students and by contribut- 
ing to the work of engineering societies, 
schools and the scientific and engineering 
press, without disclosing confidential mat- 
ter. 

3. He will present clearly the conse- 
quences to be expected from the devia- 
tions proposed if his engineering judgment 
is overruled by nontechnical authority in 
cases where he is responsible for the tech- 
nical adequacy of engineering work. 

4. He will endeavor to protect the 
engineering profession and all reputable 
engineers from misrepresentation and mis- 
understanding. 

5. He will take care that credit for 
engineering is attributed to those who, 
in so far as his knowledge goes, are the real 
authors of the work. 

6. He will maintain the principle that 
unduly low compensation for engineering 
employment tends toward inferior and un- 
reliable results and is to the disadvantage 
of his profession. 

7. He will not advertise his work or 
merits in a self-laudatory manner or in a 
way injurious to the dignity of his pro- 
tession, 


Relations with Other Engineers 


8. The engineer will not intentionally, 
directly or indirectly, injure the reputation 
or business of another engineer. 

9. He will not try to supplant another 
engineer in a particular employment after 
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becoming aware that decision to employ 
the other has been reached. 

10. He will not compete with another 
engineer on the basis of charges for work 
by underbidding through reducing his 
normal fees after he has been informed of 
the charges named by the other. 

11. He will not use personally the 
advantages of a salaried position to com- 
pete unfairly with another engineer. 

12. He will not knowingly review the 
work of another engineer, for the latter’s 
client or employer, without the other 
engineer’s knowledge unless the latter’s 
connection with the work has terminated. 

13. He will not knowingly become as- 
sociated in responsibility for engineering 
work with engineers who do not conform 
to ethical practices. 


Relations with Clients and Employers 


14. The engineer will endeavor, in so 
far as it is possible, to secure justice be- 
tween his client or employer and the con- 
tractor when dealing with contracts. 

15. He will act in professional matters 
for each client or employer as a faithful 
agent or trustee. 

16. He will not accept compensation, 
financial or otherwise, from more than one 
interested party for the same service, or 
for services pertaining to the same work, 
without the consent of all interested 
parties. 

17. He will not, without the full 
knowledge and consent of his client or 
employer, have an interest in any busi- 
ness which may bias his judgment regard- 
ing engineering work for which he is em- 
ployed or which he may be called upon to 
perform, or have an interest in a business 
which may compete with the business of 
his client or employer. 

18. He will not be financially inter- 
ested in the bids as a contractor on com- 
petitive work for which he is employed as 
an engineer unless he has the consent of 
his client or employer. 

19. He will not accept commissions or 
allowances, directly or indirectly, from 
contractors or other parties dealing with 
his client or employer. 

20. He will make his status clearly 
understood to his client or employer before 
undertaking an engagement if he may be 
called upon to decide on the use of in- 
ventions, apparatus or any other thing in 
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They may be installed in practically all 
types of pulverized coal burners, with 
these seven important advantages: 


@ They warm up cold furnaces 
®@ They ignite pulverized coal—safely 


@ They assure continuous operation 
in case coal system fails 


@ They provide efficient and safe 
operation on bank and at low loads 


@ They respond almost instantly to 
sudden load changes 


@ They permit cperation with oil or 
coal—whichever is available and 
lowest in cost per BTU. 


@ All capacities of steam, air or me- 
chanical-atomizing types are inter. 
changeable 


The foregoing are only a few of the reasons 
why Enco oil-burners have been bought 
by a long list of leading industrial firms. 
Details cof how Enco oil-burners can be 
adapted to your present pulverized coal 
burners will be gladly supplied — without 
obligation. Write The Engineer Company. 
75 West St., New York, N. Y. 
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which he may have a financial interest. 

21. He will regard it his duty to guard 
against dangerous elements in apparatus, 
structures or plant, or dangerous condi- 
tions of operation therein, and upon ob- 
serving such conditions in work with which 
he is associated, he will call them to the 
attention of his client or employer. If 
dangerous conditions persist with his 
knowledge, he is not fully relieved of -his 
responsibilities. 

22. He will, when he is a public officer, 
recognize his limitations and, under such 
conditions, retain and cooperate with 
other engineering experts and specialists 
whenever such cooperation may be service- 
able. 


Relations with the Public 


23. The engineer will interest himself 
in the public welfare and be ready to 
apply his special knowledge, skill and 
training for the benefit of mankind. 

24. He will assist public officials and 
others in attaining a fair and correct gen- 
eral understanding of engineering matters, 
extend the public knowledge of engineer- 
ing and discourage untrue, unfair and ex- 
aggerated statements regarding engineer- 
ing. 

25. He will recognize the fact that 
meetings of engineering societies and the 
engineering press provide the proper 
forum for technical discussions and criti- 
cisms, and also that clear statements of 
facts relating to engineering enterprises 
are often of value to the public when they 
are prepared for laymen’s understanding 





Why 


Specify CONICAL 
Non-Segregating 
Coal Distributors? 


@ CONICAL Non-Segregating Coal Distributors are 
the only stationary means of putting coal into stoker 
hoppers without segregation. Better firing 
conditions result—higher average CO,— 
lower combustible in the ash — higher 
ratings—lower maintenance. Write today 


CONICAL Non-Segregating Coal Distributors * ENGINEERING CO.” 


and released by competent authority 
through the public press. 

26. He will not issue ex parte state- 
ments, criticisms or arguments on mat- 
ters connected with public policy which 
are inspired or paid for by private interests 
unless he indicates on whose behalf he is 
making the statements. 

27. He will not express publicly an 
opinion on an engineering subject without 
being informed as to the facts relating 
thereto. 

28. He will express no opinion which is 
not founded on adequate knowledge and 
honest conviction while he is serving as a 
witness before a court, commission or other 
tribunal. 

29. He will not lend his name to any 
questionable enterprise or engage in any 
occupation contrary to law. 

30. He will make provisions for safety 
of life and health of employees and of the 
public who may be affected by the work 
for which he is responsible. 

31. He will carry on his work in a spirit 
of fairness and loyalty to associates, sub- 
ordinates and employees, fidelity to the 
public needs and devotion to high ideals 
of courtesy and personal honor. 


Dr. Charles F. Scott, in a minority re- 
port, stressed the need for a concise Code 
which, when added to application forms 
for State Registration, could be used as a 
basis for action in case of violation. A 
Code, substantially like that of the Con- 
necticut Registration Board, was proposed 
as an alternative. 
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for illustrated catalogs showing CONICAL Non- 
Segregating Coal Distributors and complete ‘‘Bunker 


to Stoker’ and ‘‘ Bunker to Pulverizer’’ in- 
stallations by S. E. Co. Address Stock 
Engineering Company, 9807 Theodore 
Avenue, Cleveland, Ohio. 


A.S.M.E Spring Meeting at 
Davenport, Ia. 


The American Society of Mechanical 
Engineers will hold its 1943 Spring Meet- 
ing at the Hotel Blackhawk in Daven- 
port, Iowa, from April 26 to 28. The im- 
pact of the war is again apparent in the 
selection of the subjects scheduled for 
presentation and discussion which in- 
clude sessions on Industrial Training and 
the War Effort, Aviation, Manpower and 
Ordnance Practice. Among the topics 
of particular interest to engineers in the 
power plant field are the following: 


Monday, April 26 


“Operation of Industrial Power Plants 
Under Wartime Conditions,’ by G. H 
Suhs, Sorg Paper Co., Middletown, Ohio 

Colored Movies of Fuel Burning Opera- 
tion and Maintenance During Wartime, 
shown by Otto de Lorenzi, Combustion 
Engineering Co., New York. 

“Caustic Washing of Turbine Blades 
Under Load,” by W. L. Webb and R. G. 
Call, American Gas & Electric Co. 


Tuesday, April 27 

“Steam-Air Jets for Producing Furnace 
Turbulence,” by R. B. Engdahl, Battelle 
Memorial Institute, Columbus, Ohio. 

“Direct-Fired High-Temperature Car 
bon-Steel Air Heaters,’’ by R. M. Rush, 
Dravo Corporation, Pittsburgh, Pa. 

“Theory of the Expansion of Boiler and 
Condenser Tube Joints Through Rolling,”’ 
by A. Nadai, Westinghouse Research 
Laboratory, E. Pittsburgh, Pa. 








S. E. Co. Coal Values and Coal Scales 
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YOU CAN DEPEND ON 





DAVIS 


Automatic Relief 


VALVES 


ECAUSE automatic relief valves are so 

vital to the protection of power plant 
equipment and to efficient plant operation, 
it pays well to buy the best and to inspect 
and maintain them regularly. Thorough 
dependability is the keynote of Davis relief 
valve design. Patented features plus careful 
construction and finest materials assure this. 
As an additional safety feature, most models 
can be equipped for manual control and 
hand testing, and Davis engineers will rec- 
ommend the right valve for any job. For 
pressure relief to atmosphere or to low pres- 
sure lines, vacuum relief, pump bypass and 
protection of equipment, specify Davis. 
Write for literature. 


DAVIS REGULATOR COMPANY 
2510 S. Washtenaw Ave. Chicago, Ill. 


FOR EVERY JOB 


PRESSURE RELIEF 
VACUUM RELIEF 
ATMOSPHERIC RELIEF 
PUMP BY-PASS 
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Exhaust’ Relief 
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STIC-TITE 


PLASTIC 
INSULATION 


Bare, uninsulated surfaces leak heat. In any plant these 
can waste steam and fuel valuable to the war effort and 
money that can mean appreciable profit. 

It's so easy to save heat by covering such surfaces with 
STIC-TITE Insulating Cement. Every dollar's worth of 
STIC-TITE saves a great many dollars’ worth of coal, oil 
or gas every year. It’s a most efficient plastic insulating 
material. It's strong, light, adhesive, economical, reclaim- 
able, easy to apply to any desired thickness and it finishes 
smooth. 

A 50-lb. bag of STIC-TITE covers 
25 sq. ft. to full inch thickness when 
dry—no shrinking. Once on, it stays 
on permanently. Put it on any small 
or complicated hot equipment, heat- 
ers, breechings, drum heads, tanks, 
steam pumps, ducts, piping and see 
what a happy difference it makes in 
the year's fuel bill—a saving of at 
least 75°, of the heat now wasted 
by failure to insulate. 

Write us for facts on STIC-TITE 


Insulation. 


WE CAN MAKE 
PROMPT DELIVERY 
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REFRACTORY & INSULATION CORP. 
120 WALL STREET NEW YORK, N. Y 
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SAVE MANHOURS 


IN YOUR BOILER ROOM 


Many firms tell us they have 
greatly increased the life of 
their furnace linings by lay- 
ing up the brick with Ada- 
mant Fire Brick Cement, 
thereby saving time through 
the need for fewer re-build- 
ings. This increased life 
results because Adamant 
makes joints (that's usually 
where breakdowns begin) 
as strong as the brick they 
bond. Independent labora- 
tory tests prove... 


has a bonding strength of 800 pounds 
per square inch at room temperature 
; 1270 pounds per square inch 

at 2600°F. 


Adamant has a P.C.E. of 3000°F. plus. 
For more details write 


leh a ie, 


REFRACTORIES COMPANY 


776 S. Swanson St., Philadelphia, Pa. 


In Canada, Canadian Botfield Refractories Co. 
Ltd., 171 Eastern Avenue, Toronto 


HEAT 
INSULATIONS 


Cut Production Costs 


Many industrial .plants are saving 
thousands of fuel dollars each year 
through the correct application of 
CAREY Heat Insulations . . . a com- 
Careyce! Insulations | Plete line of high efficiency insulating 
Wer tompesstures up to materials of Asbestos and Magnesia 
: for every known service condition— 
for temperatures ranging from 


SUB-ZERO to 2500° F. 


Put your special problems up to Carey En- 

gineers ... their experience and Carey re- 

search facilities are available through branch 

offices covering the nation. Write for In- 
85% Magnesia 


For High and Medium sulation Catalog. Address Dept. 69. 
Pressure. 


Le 
Sy 


Nigiow 


Combination Hi-Temp— 
85% Magnesia. 


{'l-Temp Blocks—For Fur- 


Hair Felt Insulation 
naces, Ovens, Kilns, etc. \ 


For sub-zero. 


THE PHILIP CAREY MFG. COMPANY 
Dependable Products Since 1873 Lo-kland, CINCINNATI, OHIO 
In Canada: The Philip Carey Co., Ltd. Office and Factory: Lennoxville, P.Q. 


A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY 


WOODBERRY, BALTIMORE, MD. 
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REVIEW OF NEW BOOKS 


Any of the books here reviewed may be secured through 
Combustion Publishing Company, Inc., 200 Madison Ave., N. Y. 





Economy Loading of Power 
Plants and Electric Systems 


By Max J. Steinberg and Theodore H. 
Smith 


The material presented in this book 
has been developed to meet the require- 
ments of load dispatchers, system oper- 
ators and operators of generating station 
equipment to whom the allocation of load 
to power plants and to the equipment 
within them is an ever-present problem of 
producing electric energy at the lowest 
possible cost consistent with the obligation 
of maintaining continuity of service. 

Although the “incremental rate theory” 
is now generally accepted to obtain econ- 
omy loading, many misconceptions still 
exist in respect to its practicability and 
the methods of applying it. For this 
reason, the authors have been prompted 
to follow the following pattern: (1) The 
derivation of the mathematical conditions 
for obtaining maximum overall efficiency 
by the loading of equipment in parallel 
operation; (2) the application of incre- 
mental rates for the academic solution of 
load-division problems; (8) limitations in 
the application of the incremental rate 
theory; and (4) the practical solution 
of load-division problems for the purpose 
of eliminating laborious computations 
without materially affecting the precision 
of results. 

The book is divided in six comprehensive 
chapters, dealing with Theoretical Back- 
ground, Load Division in the Boiler Room, 
Load Division in the Turbine Room, 
Station Performance, System Load Divi- 
sion and Miscellaneous Applications. The 
text is supplemented with 41 tables, 94 
charts and four photographic halftones 
showing the loading slide rule with vari- 
ous strip charts. The book, which com- 
prises 203 pages, size 5°/, X 9, is indexed 
and includes a bibliography. Price $3.50. 


Industrial Radiology (Second 
Edition) 


By Ancel St. John and Herbert R. 
Isenburger 


The engineer or layman who desires to 
obtain some knowledge of the practical 
aspects of industrial radiology, and also 
of the basic theories involved, will find 
this book an excellent aid. It furnishes 
authoritative information in readable 
form. It presents not only the general 
principles governing the production and 
the use of X-rays and gamma rays, but 
also the special technique suitable for im- 
portant classes of materials used by indus- 
try. It represents the actual experience 
of the authors in the development and use 
of routine methods for rapid and eco- 
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nomical inspection in large-scale commer- 
cial operations. 

The book contains 21 chapters covering 
all practical aspects of industrial radi- 
ography and fluoroscopy which are abund- 
antly illustrated. Most of the curves and 
tables have been adapted from data avail- 
able in the literature, supplemented by 
private records. For those who may wish 
to study the subject more extensively, a 
bibliography comprising 1314 references 
has been appended. 

The book has 298 pages, size 5*/, X 9, 
and is bound in dark blue cloth. Price 
$4.00. 


_/Marine Electric Power 


By Captain Q. B. Newman 


This book explains the essential prin- 
ciples of electrical engineering to the lay- 
man or high school student without re- 
course to a knowledge of advanced mathe- 
matics and physics. It is written in an 
easy conversational style and covers the 
more elementary aspects of electrical 
equipment and operation. The text in- 
cludes 28 chapters which are illustrated 
with 160 diagrams and charts. The book 
is indexed and contains 238 pages, size 
43/, X 73/3. Price $2.50. 


Practical Marine Diesel 
Engineering 


. By Louis R. Ford 


The unparalleled expansion of the U. S. 
Maritime Commission’s shipbuilding pro- 
gram is reflected in the increased demand 
for technical books in the marine field, and 
it is not surprising that the third edition 
(1941) of Practical Marine Diesel Engi- 
neering has been rapidly exhausted. 

The present (fourth) edition of this book 
has required little change in the body of 
the text as the Diesels featured are those 
used in the Maritime Commission’s stand- 
ard motorships. Considerable space is de- 
voted to their construction, operation and 
maintenance. Space is also given to 
descriptions of machinery arrangements 
in these ships, and the indirect drive sys- 
tem adopted by the Commission is thor- 
oughly explained. 

In the present edition two new chapters 
have been added: one covering Deck 
Machinery, and the other, Electrical 
Machinery. These are designed to ac- 
quaint the engineer with the principal 
types of equipment outside the engine 
room that are serviced by the engine 
room crew. Latest developments in new 
types of equipment associated with motor- 
ship propulsion, such as electric couplings, 
hydraulic couplings, superchargers, etc., 
are discussed to give the engineer a gen- 


eral working knowledge of their opera- 
tion. The book contains 32 chapters in- 
cluding one on Shipyard Repairs, and a 
revised chapter on Obtaining a License as 
a Motorship Engineer. 

The book contains hundreds of illus- 
trations and comprises 642 pages, size 
6 X 9*/s, bound in bright green buckram. 
Price $6.00. 


Questions and Answers for 
Marine Engineers, Books III, 
IV, V and VI 


Compiled by Captain H. C. Dinger, 
USN. (Retired) 


The preceding volumes in this series, 
Book I—Boilers, and Book II—Engines, 
recently reviewed on this page, have now 
been supplemented by four more vol- 
umes: Book III—Auxiliaries; Book IV— 
Applications of Steam and Heat in Produc- 
ing Power; Book V—Powering Fuel Econ- 
omy, Propulsion, Propellers and Shafting; 
and Book VI—Water Treatment, Corrosion 
and Safety Rules. 

In Book III the questions deal with 
auxiliary equipment such as pumps, con- 
densers, feedwater and fuel oil heaters, 
air pumps and injectors, compressors, 
evaporators and other miscellaneous items. 
Book IV deals with questions pertaining 
to efficiency in evaporation and condensa- 
tion, and other matters in connection with 
heat engine systems. Book V, besides 
covering the subjects included in the 
title, includes a chapter on Tonnage and 
Hull Characteristics, and also one on 
Special Methods of Propulsion and Con- 
trol. Book VI, besides covering Water 
Treatment, Corrosion, Fire and Safety 
Rules also includes chapters on: Lubrica- 
tion and Oil; Examinations for Licensed 
Engineer Officers; and Specimen Examina- 
tion Questions. 

These volumes are of a handy pocket 
size, 5 X 81/3. Though sparingly illus- 
trated they are well indexed and ad- 
mirably fulfill the intention of the author 
in providing a helpful means of expanding 
the knowledge of the marine engineer. 
Bound in paper covers. Price $1.00 each. 


Heating, Ventilating, Air 
Conditioning Guide—1943 


American Society of Hearing and 
Ventilating Engineers 


The 2lst edition of the Guide issued 
by the American Society of Heating and 
Ventilating Engineers contains 48 chap- 
ters of technical data and general informa- 
tion pertaining to all phases of heating, 
cooling, ventilating and air conditioning, 
and related phases of refrigeration. 

An important part of the Guide is the 
Revised Catalog Section in which much 
useful data on equipment have been sup- 
plied by manufacturers. The new vol- 
ume includes 872 pages of technical data; 
264 pages of equipment data; and the 
Roll of Membership of the Society. Bound 
in a blue cover. Price $5.00 per copy; 
thumb-indexed copies are available at 
$5.50. 


































Obituaries 


Charles T. Main, widely known consult- 
ing engineer and past president of the 
American Society of Mechanical Engi- 
neers, died in Winchester, Mass., on March 
6 at the age of 87. During his long career 
as a practicing engineer, Mr. Main had 
been identified with the design of many 
mill and industrial power plants as well as 
hydroelectric installations. 

John E. Schmeltzer, technical assistant 
to the Vice Chairman of the U. S. Mari- 
time Commission and a recognized author- 
ity on marine engineering, died suddenly 
on February 24 while en route from Provi- 
dence to Washington. He was 61 years 
old. 

A. C. Flory, for many years manager of 
the steam turbine department of the Allis- 
Chalmers Mfg. Company, died on March 
1. He had been in poor health for 
some months. A graduate of Lehigh Uni- 
versity, he joined the Allis-Chalmers 
organization shortly after finishing school 
in 1904 and became manager of the steam 
turbine department in 1919. He was a 
member of the A.S.M.E. and the Milwau- 
kee Engineering Society. 

James T. Machen, Asst. Vice President 
and Manager of Agencies of The Ric-Wil 
Company, died suddenly on March 31 
while attending a sales meeting in Cleve- 
land. Mr. Machen was born in Laurens, 
South Carolina, 34 years ago and had been 
a member of The Ric-Wil Company for 14 
years. 
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FUEL CONSERVATION 
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BEGINS IN YOUR BOILER ROOM 
USE THE PORTABLE 


FYRITE co, ANALYZER 


To Reveal Fuel Waste 
INSTANTLY! 


The first step towards fuel econ- 
omy is to control chimney losses. 
TheFYRITE “‘Orsat’’ CO, Analyzer 
makes accurate flue gas tests easy 
—instantly exposing fuel wasted 
up the stack. The FYRITE is con- 
veniently held in the hand while 
analysis is taken. It is accurate 
within 14 of 1% CO,,; spill-proof; 
cold-proof; rugged, durable, com- 
pact. More than 7000 in use. 


RETURN COUPON BELOW. Obtain new 
bulletin on FYRITE and learn how 
to get immediate delivery under pri- 
ority regulations. 


F SEND BUL. 338 on FYR/TE “ORSAT” | 
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FIREBRICK 
“TAILOR-MADE” 
Quickly—Accurately 
The Modern Way to eco- 
nomical Boiler and Furnace 


repairs and construction . . 
Clipper Masonry Saws are 


designed to s ily cut 
virtually every Peet al Five. 
brick. Shorter lengths or 
special shapes cut easily. 


Available ON TRIAL 
Write for information 


CLIPPER MFG. CO. 


4010 Manchester 
St. Louis, Missouri 
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